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HE physiography and soil characteristics of Grainger County vary 

greatly, and agriculture also is widely diversified. Corn, wheat, 
lespedeza, clover, alfalfa, other hay crops, tobacco, and vegetables are 
the principal crops grown, most of them for local consumption. The 
horses, mules, cows, and hogs raised are chiefly for farm use or local 
markets. Poultry furnishes about 20 percent of the total farm income 
as well as food for the home. The county has no important industries. 
To provide a basis for the best agricultural uses of the land a cooperative 
soil survey was begun in 1940 by the United States Department of Agri- 
culture, the Tennessee Agricultural Experiment Station, and the Ten- 
nessee Valley Authority. The essential findings in this survey may be 
summarized as follows. 
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SUMMARY 


Grainger County is situated in the northeastern part of Tennessee. 
The relief is dominated by Clinch Mountain, which rises to an altitude 
of 2,200 to 2,500 feet. In general the elevation ranges from 850 to 
slightly more than 2,500 feet. The county is drained by the Clinch and 
Holston Rivers. 

The soils of the county differ widely in the characteristics and condi- 
tions that influence productivity and use capability. Some of these are 
texture, consistence, fertility, reaction, color, slope or lay of the land, 
content of organic matter, and conditions of erosion, stoniness, and mois- 
ture. Largely upon the basis of such differences the soils have been 
classified and mapped into 128 units, including soil types, phases, and 
miscellaneous land types. 

Of the total county area, less than 1 percent requires artificial drain- 
age for tillage. About 28 percent of the county has a nearly level to 
rolling relief, 38 percent is hilly, and 34 percent has a steep relief. About 
29 percent has suffered moderate erosion, 12 percent severe erosion, and 
3.5 percent has been reduced to a severe gullied condition. Taking the 
average of the Great Valley of East Tennessee as a standard, about 6.5 
percent of the land considered suitable for growing crops is relatively 
high in natural fertility and productivity, about 35.5 percent is medium, 
and 58 percent is relatively low. Virtually all soils of the uplands are 
acid. Tilth conditions are generally good except on some of the silty 
clay loams. 

For physical land classification purposes the soils are grouped into five 
classes on the basis of physieal suitability for broad farm uses. In 
general, First-, Second-, and Third-class soils are physically adapted for 
crops requiring tillage; Fourth-class soils are not considered physically 
suitable for crops but are well to very well suited to pasture; and Fifth- 
class soils are considered physically unsuitable for either crops or pasture 
but are suitable for forestry. , 

In Land Use and Soil Management the soils of four physical land 
classes are placed in 13 groups on the basis of management requirements. 
Each group is discussed with respect to choice and rotation of crops; use 
of lime, commercial fertilizers, and manure; tillage practices; engineering 
methods for the control of water on the land; practices of good pasture 
management. As the soils of the fifth physical land class are so poorly 
suited either to crops or to pasture, management requirements are not 
given for them; these soils are used largely for forest, and forest man- 
agement is discussed in the section on Forests. The relation between 
the production of forest and the soils and the place of forestry in the 
agriculture of the county are also described. 

Morphology and Genesis of Soils is treated in relation to the factors 
of soil formation and the conditions of these factors in the county. The 
soils are grouped into higher categories; soil series are described; and 
the factors of soil formation that have influenced its morphology are 
discussed. The great soil groups represented are the Red and Yellow 
Podzolic soils. 
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GENERAL NATURE OF THE AREA 


Grainger County is characterized by a strongly rolling to steeply 
sloping surface about 40 percent of which is forested. A few prominent 
steep ridges, chief of which are Clinch Mountain and Poor Valley Ridge, 
are almost completely forested and are very poorly suited to agriculture. 
The remaining part has an intricate pattern of soils of a wide range of 
suitability for agricultural use. 

Practically all the land suited to tillage or pasture is used for these 
purposes. Very little is in specialized crops. Corn, hay, and wheat 
are the principal crops. Some tobacco is raised as a cash crop, and 
there are no industries. Cherokee and Norris Reservoirs and Clinch 
Mountain are natural recreational resources. 


LOCATION AND EXTENT 


Grainger County, in the northeastern part of Tennessee, is separated 
from the Virginia-Kentucky State line by one tier of counties (fig. 1). 
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Ficure 1.~Location of Grainger County in Tennessee. 


The county, about 28 miles long and 11 miles wide, is roughly rectang- 
ular in outline and extends in a northeast-southwest direction. Rut- 
ledge, the county seat, is 30 miles northeast of Knoxville and 180 miles 
east of Nashville. The northern boundary is formed by the Clinch 
River and the southern and southeastern by the Holston River. The 
total land area is 279 square miles, or 178,560 acres. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


Physiographically, the county is situated within the Valley and Ridge 
province which is commonly known as the Great Valley of East Ten- 
nessee. Although this valley is a belt of lowland in relation to the 
enclosing parallel highland belts, it varies from place to place in both 
relief and elevation. 

For the most part the Great Valley of East Tennessee is underlain bv 
limestone and associated beds of shale that have been folded and faulted. 
Geologically this material has been weathered and eroded more rapidly 
than either the rocks of the Great Smoky Mountains on the east or the 
Cumberland Mountains on the west. 

In Grainger County the underlying rock consists of limestone, shale, 
and sandstone. The limestone and shale show wide variations in con- 
tent of carbonates. Most of the shale is noncaleareous, but some of it 
has thin interbeds of limestone. Because of the folding and fau!ting. 
the pattern of the exposed geologic material is relatively intricate. 

Although all the rocks of the area weather faster than those of the 
enclosing highlands, their rates of weathering are not all the same. 
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Severe folding and faulting of the rocks and differential weathering 
incident to variations in character of the underlying rocks have resulted 
in a series of many parallel physiographic belts crossing the county in a 
northeast-southwest direction. These belts, from northwest to south- 
east, are (1) Hinds Ridge in the northwestern part of the county; 
(2) Log Mountain and War Ridge southeast of and parallel to Hinds 
and Chestnut Ridges (the latter in Claiborne County); (3) Copper 
Ridge; (4) Clinch Valley (pl. 8, A); (5) Clinch Mountain; (6) Poor 
Valley; (7) Poor Valley Ridge; (8) Richland Valley; (9) Richland 
Knobs, and (10) the Skinfoot Ridge in the southeastern part. 

Hinds Ridge is underlain by Knox dolomite (13)1, and the soils are 
predominantly of the Fullerton and Clarksville series. The north- 
eastern half is dissected by the Clinch River, and in all places it is 
completely dissected by small drains. The main ridge crest is not so 
broad as that of some of the other dolomitic limestone areas, and the 
prevailing topography is hilly and steep. The elevation of the higher 
points is more than 1,500 feet, which is 300 to 400 feet above the adjoin- 
ing valley floors’. The total area is about 20 square miles. 

The southeastern slopes of Log Mountain and War Ridge are under- 
lain by somewhat purple acid shale of the Rome formation, on which 
Lehew soils predominate, and the northwestern slopes by interbedded 
limestone and shale of the Nolichueky formation, on which Hilly stony 
land (Talbott soil material) predominates. The ridge crest is narrow 
and the slopes on both sides are steep. The Clinch River cuts through 
these mountains near its junction with Indian Creek, and there are 
gorges of smaller streams through it in several other places. In most 
places the elevation of the crest of the mountain is 400 to 500 feet above 
the adjoining valley floors (13). The total area is about 15 square miles. 

Copper Ridge is underlain chiefly by Knox dolomite, although the 
northwestern edge is underlain by a belt of Nolichucky shale. Fullerton 
and Clarksville soils predominate. The ridge crest is narrow, as it is 
rather completely dissected by small drains. It is cut through in 
several places by small creeks flowing towards the Clinch River. In 
general the topography is rolling to steep. The elevation of the ridge 
crest ranges from 300 to 400 feet above the adjoining valley floor. 
About 30 square miles are included in this division. 

Clinch Valley is underlain by Holston marble and Chickamauga and 
Moccasin limestones. Stony land types and soils of the Talbott, 
Dewey, and Sequoia series predominate. Outerops of bedrock are 
numerous. In most places the elevation is 1,100 to 1,200 feet. Some 
stream dissection has taken place and limestone sinks are numerous. 
The relief is dominantly rolling to hilly. This division embraces about 
20 square miles. 

Clinch Mountain, the most prominent physiographic division in 
Grainger County, rises to an elevation of 1,000 to 1,600 feet above the 
adjoining valleys. The southeastern side is underlain by Clinch and 
Clinton sandstones, on which Muskingum soils predominate, and the 
northwestern side is underlain by Bays Sandstone and Sevier shale, on 
which Armuchee and Hayter soils predominate. This mountain marks 
the drainage divide between the Clinch River on the north and the 


Italic numbers in parentheses refer to Literature Cited, p. —. 
2 Blevation data from U. 8. Geological Survey topographic maps. 
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Holston River on the south. The terrain is that of a narrow mountain- 
ous ridge, and the sharp configuration has been intensified by drainage 
channels cut down the slopes. The total area is about 35 square miles. 

The very narrow Poor Valley is underlain in most places by Chatta- 
nooga shale, covered in most places by a layer of colluvial material from 
the surrounding mountains and hills. Jefferson and the less steep stony 
phases of the Muskingum soils predominate. The relief is gently roll- 
ing. The total area is about 3 square miles. 

Poor Valley Ridge is underlain largely by Grainger and Rome shales, 
and Muskingum soils predominate. These knobs, generally 400 to 500 
feet above the adjacent valley floors, are rather completely dissected by 
streams, and small creeks draining the southeastern side of Clinch 
Mountain and Poor Valley cut through them in many places. The 
relief is dominantly steep. The total area is about 25 square miles. 

Richland Valley is underlain by Rutledge and Maryville limestones 
(13), separated from each other by a narrow strip of Rogersville shale. 
Decatur, Dewey, Sequoia, and Hayter soils predominate on Rutledge 
limestone, stony land types on Maryville limestone, and Montevallo 
soils on the Rogersville shale. The mean elevation of this valley is 
about 1,000 feet. Limestone outcrops are numerous on the south- 
eastern side. Some stream dissection has taken place, and limestone 
sinks are numerous. The relief is undulating to strongly rolling. This 
division covers about 35 square miles. 

Richland Knobs are underlain by Nolichucky shale. This formation 
is composed of interbedded shale and limestone and Armuchee soils, 
and stony land types predominate on it. Embracing an area of about 
15 square miles and rising about 400 feet above adjoining Richland 
Valley, these knobs are dissected by small drains, and the topography 
is generally steep. 

The Skinfoot Ridge is underlain largely by sandy dolomite of the 
Knox dolomite formation, on which sandy Fullerton and Clarksville 
soils predominate. The elevation ranges from 900 to 1,400 feet. Con- 
siderable stream dissection has taken place, and limestone sinks are 
numerous. The prevailing relief is rolling to hilly. This ridge covers 
an area of about 81 square miles. 

Those parts of the county underlain by limestone are characterized 
by so-called limestone sinks resulting from underground solution of the 
rock. They are usually small and shallow with steep, sharp slopes. 

In addition to these 10 phvsiographic divisions, there is a small area 
and a narrow broken belt underlain by Nolichucky shale and Maryville 
and Rutledge limestones along the southeastern border of the Skinfoot 
Ridge of the sandy dolamite area. This division roughly parallels the 
Holston River from Cherokee Dam (pls. 1 and 2) northeast to the 
Hawkins County line, and much of the stream terraces and bottom 
lands are on it. Part of its 10 square miles has been submerged by 
the Cherokee Reservoir. Slopes underlain by Nolichucky shale are 
aera and by Maryville and Rutledge limestones, undulating to strongly 
rolling. 

There is also a small hilly to steep area of Armuchee soils over New- 
man limestone adjacent to the Hawkins County line and northeast of 
Tate Springs. This shaly limestone is the youngest consolidated geo- 
logic formation in the county. 
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Very few terraces and little stream bottom lands have developed 
along the Clinch River in Grainger County, and though they are wider 
along the Holston River, they are relatively narrow, seldom more than 
a fourth of a mile wide. These first- and second-bottom areas along 
these two rivers occupy about 12 square miles, part of which has been 
submerged by the Cherokee and Norris Reservoirs. The Clinch River 
has cut a winding channel 300 to 400 feet below the uplands, and the 
enclosing slopes to the river are rather steep and are incised by tributary 
streams; the Holston River has cut a meandering channel, in most places 
less than 200 feet below the uplands. 

The present relief is the result of the forces of weathering on the 
sedimentary rocks during a long geologic period. On the so-called 
insoluble rocks—sandstone and shale—the weathering has been chiefly 
geologic erosion by running water; but on the relatively soluble lime- 
stone, weathering has been by dissolution by percolating waters. The 
geologic formations that consist of the rocks most resistant to weather- 
ing have given rise to ridges, and the formations consisting of rocks 
less resistant to weathering have become the valleys. The ridges and 
valleys follow the outcrops of the slowly and the rapidly weathering 
rocks, respectively, the directions of which are parallel to the strike of 
the rocks. 

The highest points in the county, slightly exceeding 2,500 feet, are on 
the crest of Clinch Mountain; the lowest, 850 feet, is where the Holston 
River leaves the county. Most of the valley floors lie 1,000 to 1,400 
feet above sea level, and most of the ridge tops attain altitudes of 1,500 
to 1,600 feet. 

The approximate altitudes of the following points afford a key to the 
relief of Grainger County: Clinch River at Unien County line before 
establishment of Norris Reservoir, 950 feet; Clinch River at Hancock 
County line, 1,080; Holston River at Knox County line, 850, and at 
Hawkins County line before the establishment of the Cherokee Reser- 
voir, 980; Norris Reservoir, 1,020; Cherokee Reservoir, 1,075; Elm 
Springs School, on Hinds Ridge, 1,420; crest of Copper Ridge, 1,600 to 
1,700; crest of Log Mountain, 1,650 to 1,750; crest of Clinch Mountain, 
2,200 to 2.500; Skinfoot Ridge, 1,200 to 1,500; Poor Valley Ridge, 1,400 
to 1,700; Richland Knobs, 1,500 to 1,700; Rutledge, in Richland Valley, 
1,015; Washburn, in Clinch Valley, 1,404; and Poor Valley, 1,000 to 
1,200 feet. 

Drainage is well developed, and the two rivers flow in the general 
direction of the slope, which is southwest. Clinch Mountain divides 
the drainage between the Clinch River to the northwest and the Hol- 
ston River to the southeast. The southeastern third of the county has 
developed a fairly well-defined dendritic drainage pattern, and the rest 
has developed a fairly well-defined trellis pattern. In the areas under- 
lain by limestone some of the drainage water enters underground chan- 
nels through sinkholes. Because of these numerous sinks and under- 
ground streams the local surface drainage pattern in some places is 
disconnected and irregular. 

In general, water is plentiful in all parts of the county. Springs are 
numerous, particularly in areas underlain by limestone. Streams, 
springs, and ponds provide water for livestock. Water for human con- 
sumption is supplied by springs, wells, and cisterns. Considerable 
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fishing, for sport and recreation, is done in the streams and rivers. In 
addition to Cherokee and Norris Reservoirs there are a few small arti- 
ficial lakes but no natural lakes. 


CLIMATE 


The climate of Grainger County is temperate and continental. Ite 
salient features consist of moderate winters characterized by short 
erratic cold spells, mild summers with cool pleasant evenings, and a 
well-distributed mean annual precipitation of 44.54 inches, including 
10.3 inches of snow. Summer temperatures of more than 95° F. are 
uncommon. The difference between mean summer and winter temper- 
atures is not great, being only about 35°. 

The average frost-free season is 188 days, extending from April 16, 
the average date of the last killing frost, to October 21, the average date 
of the first. This provides ample time in which to grow and mature all 
the crops generally grown. Frosts have occurred as late as May 10 and 
as early as September 26. Frosts late in spring sometimes cause injury 
to some crops, particularly fruit. The grazing season extends from 
about the middle of April to the middle of November. 

Winters are for the most part sufficiently mild and open to allow out- 
door farm work throughout the season. Although there normallv is some 
snowfall in winter, the snow generally melts in a few days. On well- 
drained soils there is very little winter-killing of such crops as alfalfa, 
red and crimson clovers, and winter wheat, oats, barley, and rye. The 
ee are usually mild enough to permit the growth of certain vege- 
tables. 

Rainfall is well distributed throughout the year, about 82 pereent of 
it being nearly equally divided between winter, spring, and summer. 
The lightest precipitation is in fall, when the crops are maturing and 
being harvested. Precipitation generally is ample for most crops, al- 
though sufficient moisture for optimum growth commonly is lacking in 
late summer and early fall. Occasionally excessive precipitation dam- 
ages crops, especially on bottom lands subject to flooding. Much of the 
precipitation, particularly in summer, comes in rather heavy showers, 
but most of it, especially in winter, comes in slow, gentle rains that last 
for half a day or more. 

Although no data of purely local variations in temperature and pre- 
cipitation are available, it is apparent that the variations do exist. So 
far as known, such variations are explained by lay of the land, includ- 
ing direction of slope, the effect of relief on air drainage, differences in 
elevation, and proximity and relation to mountains. Frosts frequently 
occur in valleys and depressions when vegetation on the ridges shows 
no frost effects, and the early fall and late spring frosts are invariably 
more injurious in the lower situations. Frost injury of fruit trees is 
less frequent on ridge tops and north-facing slopes, because spring 
growth is retarded here as eompared with orchards on south-facing 
slopes. Winter-killing of perennials, small grain, and other winter 
crops, due to freezing and heaving, is more frequent on slopes charac- 
terized by seepage. That part of Clinch Mountain within the county 
reaches an elevation of about 2,500 feet, and here the mean temperature 
is lower; showers are more frequent, and total precipitation of both 
rain and snow is greater. Wind velocity is relatively low and the 
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humidity moderate. Destruction or damage by hailstorms and torna- 
does is to be expected, but not often. 

Table 1 compiled from the records of the United States Weather 
Bureau station at Rogersville, in Hawkins County, about 30 miles 
northeast of Rutledge, gives the normal monthly, seasonal, and annual 
temperature and precipitation at that place, which is representative of 
Grainger County. 

Taste 1.—Normal monthly, seasonal, and annual temperature and 
precipitation at Rogersville, Hawkins County, Tenn? 
(Elevation, 1,096 feet) 


Temperature Precipitation 
Month 
Absolute Absolute Mean | Total forthe | Totalforthe} Average 
Mean maximum minimum driest year | wettest year | snowfall 
SF oF. °F. Inches Inches Inches Inches 
39 0 71 —18 4 22 2 21 10 70 26 
37 9 74 -13 3 86 1.96 3.86 34 
401 79 -1T 371 81 141 2.3 
39 0 9 —18 11.79 4 98 15 97 83 
48 0 86 ac 4 58 3 66 4.66 11 
56 6 95 20 3.57 314 499 
65.0 95 30 374 1,83 4 95 () 
56 5 95 7 11.89 8 63 14 60 1.6 
726 98 40 417 3.44 2.96 0 
75 5 101 48 465 5 68 272 0 
74.7 102 48 3 99 1.66 10.23 0 
43 102 40 12.81 10 78 15.89 (i) 
69 9 103 32 2 83 1 57 4.60 0 
58 1 gt 19 2 63 214 1 48 ® 
46.7 80 6 2.59 218 1.30 4 
58 2 103 8 8 065 5 89 7.38 4 
57.0 3103 4-18 44 54 530 28 653 84 10.3 
Data from U. 8. Weather Bureau. 4In 1917. 
2Trace. 5In 1941. 
3In 1925. In 1901. 


WATER SUPPLY 


Water for livestock and household use is available in most parts of 
the county either from springs, shallow wells, or streams. It is not so 
plentiful on the steep ridges, such as Clinch Mountain and Poor Valley 
Ridge, but these areas are poorly suited to agriculture and their water 
requirements are not large. In some areas on the cherty ridges where 
water is not easily available, cisterns for household use and artificial 
ponds for livestock are common. Some of the smaller streams or springs 
generally cease to flow during the more protracted dry periods. Cher- 
okee and Norris Reservoirs are large permanent bodies of water that 
afford considerable watering facilities for livestock along their exten- 
sive shore lines.® 


VEGETATION 


Before white men came to this region, the entire county was chiefly 
in deciduous forest. The oak was probably the dominant tree, but 


® Livestock have secess to this water either through rental of adjacent land or by water-lane 
permits granted by the Tennessee Valley Authority. 
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there were also many chestnuts and pines. Other less common species 
were yellow-poplar (tuliptree), elm, maple, gum, hickory, black walnut, 
and dogwood. About 1920 all the chestnut was killed by blight. Prac- 
tically all the forest has been removed or cut-over. About 40 percent 
of the ee is now occupied by cut-over forest that supports a few small 
sawmills, 


ORGANIZATION AND POPULATION 


Grainger County, the thirteenth county in the State to be formed (2), 
was created by an act of the legislature on April 22, 1796, from parts of 
Knox and Hawkins Counties (2), 9 days previous to the date the State 
was admitted into the Union (8}. At that time Grainger County in- 
cluded a considerable part of Claiborne, Campbell, Union, and Ham- 
blen Counties (4). 

The settlement of what is now Grainger County began about 1785, 
along the valley southeast of Clinch Mountain (4, 6). The first white 
settlement was made at Bean Station about that time, and for more 
than half a century previous to the building of the railroads it was one 
of the most widely known places in Tennessee. It was named in honor 
of the Bean brothers, who erected a fort there in 1787 to protect settlers 
from the Indians. Rutledge, the county seat, was established in 1798. 
The first church was established at the mouth of Richland Creek in 
1798 (4). Most of the early settlers came from the bordering counties 
and States to the northeast (6, 4), chiefly Virginia and North Carolina. 
The population reached a high of 17,824 in 1850 (6), but the county 
then included a much larger area than at present. According to the 
1940 census the population is 14,356, all classed as rural. There are 
only 255 Negroes, and none of the population is foreign-born. The 
majority of the white population is of English, Scotch, and Irish descent. 


INDUSTRIES 


Agriculture is the only industry of great importance in the county. 
Tt is estimated that the total personnel employed by other industries 
would not exceed 100. In Rutledge is a hosiery mill and a marble 
quarry. A resort at Tate Springs employs about 25 people during the 
summer season. A rather large marble quarry is near the junction of 
Indian Creek with Norris Reservoir. Some part-time employment is 
furnished by the forest industry. 


TRANSPORTATION AND MARKETS 


In the early days transportation facilities were afforded by the Hol- 
ston and Clinch Rivers, wagon roads, and other crude methods of travel 
overland to Baltimore, Philadelphia, Richmond, Charleston, and Louis- 
ville. The small supplies purchased came largely from the first two 
cities. Most of the farm products were floated down the rivers in flat- 
boats to New Orleans and other trading centers along the stream. 
Most of the horses, cattle, mules, hogs, sheep, and turkeys were driven 
over the mountains to Charleston. Several hundred thousand mules, 
horses, cattle, and hogs from Kentucky, destined to the Carolinas passed 
over the Louisville-Charleston road annually (6). The extension of 
rail facilities through Morristown and Jefferson City in the adjoining 
counties in 1858 and through Washburn and the northwestern part of 
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Grainger County improved marketing facilities considerably, as did 
also the later construction of the Federal and State highways and the 
improvement of highways in general throughout the county. 

A branch line of the Southern Railway, between Knoxville, Tenn., 
and Middlesboro, Ky., serves the northwestern parts, but about four- 
fifths of the county gets its chief rail transportation facilities through 
_ Morristown and Jefferson City, both of which are outside. A branch 
lite from Knoxville through Bean Station to Morristown was completed 
in 1891 but was abandoned in 1929. 

The county is well supplied with Federal and State highways. United 
States Highway No. 11 W, the main road between Knoxville and Kings- 
port, crosses the county from southwest to northeast. Other important 
roads are United States Highway No. 25 E and State Highways Nos. 
92 and 61. Communities not on these highways are served by county 
and community roads, most of which are graveled and maintained in 
fairly good condition most of the year. All communities are served by 
roads that are in a passable condition throughout the year. 

Farm products are sold locally or to outside markets. Most of the 
corn, vegetables, and dairy products are consumed locally, as also is 
much of the wheat, but some is marketed in Knoxville. Tobacco is 
marketed in Knoxville, Tazewell, Rogersville, and Morristown. Toma- 
toes are canned and shipped to various places. Beef and dairy cattle, 
swine, sheep, and lambs are marketed in Knoxville and Morristown. 
Some poultry and poultry products are marketed cooperatively through 
Morristown to the eastern markets. 


CULTURAL DEVELOPMENT AND IMPROVEMENT 


All parts of Grainger County are provided with grade schools, many 
of which are consolidated. High school facilities are provided at Rut- 
ledge and Washburn. Churches are conveniently located. 

Telephone service is available in some of the larger communities and 
along the lines connecting these places. In 1940, 75 farms had tele- 
phones. Electricity is available in most of Richland Valley and along 
United States Highway No. 25 E between Bean Station and Morristown. 
A few homes and sniall villages have their own 32-volt systems. 

In general farmhouses are modest. Most of them are constructed of 
lumber, and a few are equipped with modern conveniences, as electric 
lights and running water. Many are in need of repairs and paint. 
Barns and sheds are constructed of lumber; most of them are unpainted, 
and many are in need of repairs. 


AGRICULTURE 


HISTORY AND DEVELOPMENT 


Before the coming of the white man, the Cherokee Indians practiced 
a crude form of agriculture, growing corn, beans, and pumpkins (8). 
Early records indicate an abundance of wild fruits—grapes, persim- 
mons, blackberries, strawberries, mulberries, plums, apples, peaches, 
pawpaws, hickory nuts, and walnuts. (8, 6). 

Although authentic information is meager, it is apparent that the 
white man’s first agriculture in this area typified American pioneer life, 
in that it consisted primarily of growing subsistence crops, chiefly corn 
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(8). This crop is one well adapted to virgin conditions, easy to grow, 
not exacting as to time of harvest, has a wide range in adaptability to 
different soils, and provides a staple food for both man and beast. 
Flax, wheat, oats, rye, barley, horses, cattle, sheep, hogs, and poultry 
were raised for local needs. Sugar was made from sap of the maple, 
and clothing, shoes, and furniture were made at home (6). Corn bread, 
potatoes, garden vegetables, milk and milk products, salt pork, chickens, 
eggs, and wild game constituted the principal foods. Agriculture was, 
as it has been since, the main industry, and almost every man had a 
farm or a garden. 


CROPS AND PRACTICES 


Tables 2 and 3 present data on the acreage and the value of the farm 
products in certain years. 


TasLE 2.—Acreage of the principal crops and number of fruit trees in 
Grainger County, Tenn., in stated years 


| 
Crop 1879 1889 1899 1909 1919 1929 1938 

Acres Acres Acres Acres Acres Acres Acres 

25,832 26,859 30,188 27,832 26,514 18,936 207526 

12,895 9,698 16,546 7,412 8,453 4,878 4,689 

10,568 10,779 3,104 4,667 2,529 284 357 

5 pao 5 4 46 zee 735 

Rye... 167 25 44 48 118 123 164 
Hay and forage, total - _ 1,527 4,038 4,537 9,277 23,062 10,499 18,254 

Clover or timothy, alone or 

mixed «9-252... 20s-e-<2 epee es sue 4,821 3,703 4,364 3,145 
Clover alone. mone ae 664 es 1,021 323 35 
Alfalfa. .__. os race Bares sane 64 131 728 
Lespedeza.--......--- tee ae ae te = Bare 8,581 
Annual legumes for hay_ wesc seek aes 1,768 1,429 557 
Small grain este. 943 1,385 291 119 455 
Other tame hay 2,825 2,575 2,041 2,289 1,125 
Wild grasses. _ eden 29 59 365 103 204 
Silage and c pee 76 437 13,809 1,741 426 
Potatoes... ...- 289 305 466 322 383 509 
Sweetpotatoes____-..-. 197 261 223 179 172 212 
Other vegetables for sale_- wees Sous. Js23 ooe2 564 413 285 
Tobacco___-..-.---.-.-- 48 46 20 44 1,278 2,284 
Sweet sorghums for sirup. --.....-. Silos, 41 152 233 310 0 62 

Number | Number | Number | Number | Number | Number | Number 

Apple trees... 22-22-2222 --e Su 43,226 73,828 74,787 52,836 43,568 30,169 
Peach trees. .....--------------- eae 52,384 9,108 35,303 36,260 21,004 22,889 


TaBie 3.—Value of agricultural products, by classes, in 
Grainger County, Tenn., in stated years 


1909 1919 1929 1939 
$ 439,155 $1,159,363 $ 449,710 $ 414,592 
Other grains and seeds 3,698 7,044 1,697 14,998 
Hay and forage...._.- 103,221 169,615 199,629 
Tobacco. 324,215 361,303 
161,951 144,486 
20,873 11,663 
85,863 94,150 
55,215 38,773 
49,919 39,107 29,005 
15,826 2,784 2,255 
43,784 60,697 64,061 
267,401 305,491 149,459 
4,622 3,100 730 
Honey and wax... 7711 2,476 2,677 
Cattle, swine, and sheep sold or slaughtered.....| 488,710 | oo .-.--. | eee ee 307,100 
Forest products sold. -..-....---- ee eee ee eeee nee en| wee eee | wee 48,297 23,772 


Excluding potatoes and sweetpotatoes, 
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The more significant changes in the acreage of the principal crops as 
shown in table 2 are as follows: A consistent increase of hay and 
forage crops, including lespedeza and alfalfa; a large increase in tobacco 
in the decade between 1919 and 1929; an increase in barley; a decline 
in oats and to a lesser degree in wheat; a general decline of the acreage 
of corn from the high point of 1899; while the acreage in rye and vege- 
tables, including potatoes, has changed but little. The lespedeza crop 
has developed almost entirely during the last two or three decades. 

Corn has been, and still is, the most extensive crop. Tn 1939 the total 
acreage was more than three times as great as the combined acreages of 
wheat, oats, rye, and barley; and about one and a half times as large as 
the total acreage of all hay and forage crops. Even though the total 
corn acreage is still large, it declined from a high of 30,188 in 1899 to 
20,526 in 1939. Corn is grown in all parts of the county where agri- 
culture is practiced and constitutes the principal crop on many farms. 
It has a wide range in adaptability to soil conditions, and, in this county, 
advantage is taken of this characteristic, as it is grown on a wide variety 
of soils, but the yields obtained differ greatly, depending primarily upon 
the type of soil, the kind of soil management, and the variety grown. 
Much of the corn is consumed on the farm, where it is used both as live- 
stock feed and for household needs. That used for food is generally 
ground into meal at local mills. The rest is sold, generally at the local 
markets. 

Wheat acreage has decreased from a high of 16,546 in 1899 to a low 
of 4,689 in 1939. The greater part of this crop is grown on the fine 
sandy loam types of the Fullerton and Clarksville soils, which dominate 
the Skinfoot Ridge or cherty hill parts of the county. Much of the 
wheat is ground into flour at local mills and consumed in the farm 
homes; some is fed to poultry, and some is sold to nearby markets. 

Fifty years ago, oats was a relatively important crop, but at present 
it is insignificant. The total acreage declined from 10,568 in 1879 to 
357 in 1939. The acreage in rye has never been very large. From the 
low of 25 in 1889, it rose gradually to 164 acres in 1939. The total 
barley acreage Has been low, except in 1939, when it rose to 735 acres. 

Land in tobacco did not exceed 50 acres in any census year from 
1879 to 1919, but in the decade between 1919 and 1929 the acreage rose 
abruptly to 1,278, and in 1989 to 2,284. This strictly cash crop is gen- 
erally grown on the best soil available on the farm. Most of it is sold 
in Knoxville, Morristown, Rogersville, and Tazewell. 

The total acreages in potatoes and sweetpotatoes have maintained a 
more or less uniform level since 1879, and in 1939, 509 acres were in 
potatoes and 212 in sweetpotatoes. These crops are generally grown 
in smal! patches and consumed locally. Most farms have a small 
garden in which vegetables are grown, mainly for home use but some 
for sale. The vegetables commonly grown are peas, beans, onions, 
tomatoes, turnips, beets, cabbage, lettuce, spinach, carrots, and water- 
melons. 

Many farms have small orchards of apples and peaches for home use, 
but few orchards are given any special care and the quality of the fruit 
is not high. The number of apple trees decreased from 43.226 in 1889 
to 30,169 in 1939; and of peach trees from 52,384 to 22,889. Black- 
berries, dewberries, and huckleberries grow wild and are to some extent 


14 SOIL SURVEY SERIES 1940, No. 4 


picked for home consumption. Some strawberries, cherries, grapes, 
pears, and plums are grown. 

Hay and forage crops are very important in the agriculture of the 
county. Although the total acreage dropped from a peak of 23,062 in 
1919 to 10,499 in 1929, the drop was mostly in silage and coarse forage, 
whereas the aereage of legumes actually increased. The acreage in 
lespedeza has increased greatly in the last 20 years and it is now grown 
on practically all well-drained soils and is one of the most important 
hay crops of the county. Clover or timothy, alone or mixed, are im- 
portant hay crops. Alfalfa is gaining in importance, but the total acre- 
age in 1939 was only 726. Soybeans and cowpeas are grown for hay 
on many farms. Recent increased use of lime and phosphate has 
encouraged the growth of more legumes and grasses for hay and forage 
crops. 

Pastures are also important in the agriculture of the county. The 
census for 1939 reports 42,487 acres of plowable pasture. Bluegrass and 
white clover are the predominant pasture plants on the most fertile soils. 
In other pastures there is usually a mixture of ryegrass, orchard grass, 
redtop, lespedeza, white clover, and bluegrass. The quality of the grass 
differs greatly from place to place. 


Tillage practices are similar to those throughout the northern part of 
the Great Valley of East Tennessee. Many farms lack labor-saving 
machinery, and much work is done by hand or with one-horse imple- 
ments. Some of the steep hillsides tilled can be worked only with hand 
tools and light implements. 

Most farmers use a turning plow as the initial step in preparing the 
seedbed for intertilled crops and alfalfa; this is usually followed by a 
spike, or drag, harrow. Corn is usually planted with a one-row planter 
or by hand; tobacco and potatoes also are planted by hand. These 
crops are usually cultivated with a one-horse cultivator or a double 
shovel, and many farmers use a hoe to kill the weeds not thus reached. 


Generally, intertilled crops are followed by close-growing fall-sown 
crops, which are drilled directly without seedbed preparation though 
in some instances the land is first disked. Usually hay crops are sown 
in growing grain in spring. 

Most of the corn is cut by hand and shocked, though some, particu- 
larly on the bottom lands, is snapped off and only a very small per- 
centage is topped. Most of the small grain is cut with a binder, but 
the use of combines for cutting and threshing is increasing. The old- 
fashioned cradle is still used by a few farmers. Nearly all the hay is 
cut with a mowing machine, raked with a dump rake, and then bunched. 
Few if any farmers use a mechanical hay loader. ; 


The county agricultural agent estimates that about 50 percent of the 
farmers follow a rotation of corn, seeded to small grain in fall, and 
lespedeza and grass seeded in the small grain in spring to remain for 
2 years. About 20 percent follow a similar rotation but substitute red 
clover for the grass and lespedeza; and about 20 percent plant corn, rest 
the land for 2 years, and plant corn again. 

Table 4 gives the dates for sowing or planting and of harvesting the 
important crops in the county. 
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Tanie 4.—Dates for sowing or planting and of harvesting the important crops in 
ainger County, Tenn. 


Planting? Harvesting Crop Planting! Harvesting 
April 20—May 10. September and 
ctober. _| July 15-Aug. 15. 
Oct. 10—20_._--- June. June 15-30_. _| September, 
Jan. 1-Mar. .| June and July. 
Sept. 15—Oct.1..| Do. 
Mar, 1-15... Latein May for hay. Apr. 20-May 15-.] October. 
Sept. 20-Oct. Early in Saas “| May 13 June 15.-| Late in September. 
jet. 1-20_._ Do. Aug. I-Sept, 10 or 
Seeded in bedsFeb. Mar. 1-15... ..-| In June for hoy 
1-Mar. 1; set +. 10| Earlyin May, July, 
in field May 10- and September, 
June 18.....--. Early in September. t and 
eptember. 


1 Planting dates from C. A. Mooers (7). 


The total expenditure for fertilizer and lime in 1939, according to 
census figures, was $43,880. The percentage of farms using fertilizer 
and lime has increased because of the decrease in fertility; long use of 
the land; increase in tobacco acreage, all of it requiring fertilization; 
increase in pasture and leguminous hay crops, which generally requires 
both lime and phosphate; and education of the farmers. Most of the 
fertilizer is bought factory-mixed by individual farmers from the dealers 
and used under tobacco, corn, wheat, and truck crops. Phosphate fer- 
tilizers (mainly 16-percent phosphoric acid) are used under corn, small 
grain, and hay crops. Phosphates, in combination with comparatively 
heavy applications of crushed lime, are applied to legumes and grasses. 
The ready-mixed fertilizers for small grain, tobacco, and truck crops 
are 0-104‘ and 3-8-5. Some nitrate of soda is used for side-dressing 
some crops. 


LIVESTOCK AND LIVESTOCK PRODUCTS 
The number and value of livestock on farms in stated years are 
shown in table 5. 


TasBLe 5.—-Number and value of livestock on farms in Grainger County, Tenn., 
in stated years 


Livestock 1910 1920 1930 1940 


Number Value Number Value Number Value Number Value 
2,866 | $313,525 2,842 | $306,670 1,980 | $137,726 12, 
1,685 201,384 1,945 257,150 1,494 
9,053 | 213,639 9,629 | 423,090 8,923 | 371,359 9,077 | 334,770 
9,187 60,857 9,580 112,723 6,572 86,570 26,391 242,852 
4,557 15,140 1,835 15,823 3,425 24,595 3657 93,977 


97 339 7 177 300 261 
195,886 152,869 | 115,868 | 111,259 | 487,931 | 472,103 286,675 | 243,473 


1 Over 3 months old, April 1. 3 Over 6 months old, April 1, 
* Over 4 months old, April 1. 4 Chickens over 3 months old, April 1. 


Horses have declined markedly in number since 1920, whereas the 
number of mules has decreased only slightly. There were 2,015 horses 
and 1,492 mules over 3 months old as of April 1, 1940. The Percheron 
is the principal breed of horses. The county agricultural agent esti- 
mates that nearly enough work animals are raised on the farm for 
replacement. 


4 Percentages, respectively, of nitrogen, phosphoric acid, and potash. 
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There has been no great change in the total number of cattle since 
the first census figures. By 1940, however, the number had increased 
to 9,677. There were 4,386 cows and heifers over 2 years old kept 
mainly for milk and 453 kept mainly for beef. Most of the dairy cattle 
are grade Jersey. Although much of the dairy products are consumed 
at home, the sale of dairy products, mostly marketed locally or in Knox- 
ville, accounts for about 6 percent of the total farm income. Only 26 
farms are classified as dairy farms in the. 1940 census. Most of the 
beef cattle are Herefords or grades of this breed. 

In 1940 the total number of hogs was only 6,391, or an average of 
2.6 a farm. Most of the hogs are purebreds or grades of the Poland 
China or Duroc-Jersey, which are consumed on the farm or marketed 
locally. In 1940 the number of sheep and lambs over 6 months old was 
657, most of them grades or purebreds of the Hampshire or Shropshire 
breeds. The lambs and wool are marketed principally outside the 
county. Many farms keep a small flock, but very few specialize in 
sheep. 

Nearly all farms have a small flock of poultry, which furnishes not 
only food for the home but about 20 percent of the total farm income. 
In 1940 there were 84,287 chickens over 4 months old, or an average of 
34 to a farm. A few turkeys, geese, and ducks are raised. Rhode 
Tsland Red, Plymouth Rock, and White Leghorn are the principal breeds 
of chickens. 

The total expenditures for feed on 1,069 farms, according to census 
figures, was $50,467. The county agricultural agent reports that cotton- 
seed meal, chicken-feed concentrates, tankage, and wheat bran make 
up the bulk of feed purchased. 


LAND USE 


Practically all the land in the area was originally in forest, but after 
the white man began to settle there, much of it was cleared and its use 
shifted to agriculture. Most of the agricultural expansion took place 
before 1880. At that time 45.4 percent of the county was cleared land, 
and in 1940, 47.6 percent. Most of the area now in forest is land poorly 
suited to agricultural use, chiefly because of low fertility, unfavorable 
moisture relations, and steep slope or extreme stoniness. Land in farms 
in 1940 totaled 159,686 acres divided as follows: Cropland harvested. 
45,145 acres; crop failure, 470; cropland idle or fallow, 5,435; plowable 
pasture 42,487; woodland, 45,940; and all other farm land, 20,209 acres. 

The total area in farms since 1880 ranged from a high of 96.5 percent 
in 1880 to 80.5 in 1940, and the number of farms increased from 1,536 
to 2,451. Durmg that period the rural population remained relatively 
stable. The average size of farms has shown a decline each census year 
from a high of 123 acres in 1880 to 65.2 acres in 1940. The acreage of 
improved land per farm ranged from 58.1 in 1880 to 30 in 1940. About 
57 percent of the farms range from 20 to 180 acres, about 37 percent are 
less than 30 acres, and 6 percent are 180 acres or more. 

Since 1879 there have been some significant changes in the use of land 
for agriculture. The most notable shift has been a decrease of acreage 
in grain crops and an increase in hay and forage. In 1879 the total 
acreage in corn, wheat, oats. harley, and rve was 49.467; whereas in 1939 
it was only 26,471. During the same period the total acreage used for 
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hay and forage increased from 1,527 in 1879 to 12,828 in 1939. There 
has also been a large increase in the acreage planted to tobacco—44 
acres in 1919 to 2,284 in 1939. 


FARM TENURE AND INVESTMENT 


According to the 1940 census, full owners operated 1,503 farms; part 
owners, 224; managers, 3; and tenants, 721. Nearly all the tenants are 
share tenants, although a few rent for cash. The three common systems 
of share renting are (1) tenant furnishes labor only and receives half 
the tobacco crop and a third of the other crops; (2) tenant furnishes 
labor, work animals, and half the fertilizer and receives two-thirds of 
the tobacco crop and half of all other crops; (3) tenant furnishes all 
the labor, work animals, equipment, fertilizer, and seed and receives 
two-thirds of all crops. 

There has been a general decrease both in the total amount spent for 
labor and in the number of farms reporting such expenditures. In 1909, 
48.2 percent of the farms reported expenditures of $70,531; but in 1939, 
34 percent reported $60,496. Farm labor, consisting largely of local 
white people, is considered fair to good and is moderately plentiful. 
Wages generally range between $0.75 and $1.25 a day, the employer 
furnishing one or two meals a day. Many of the regular farm laborers 
are furnished a house, fuel, garden plot, and pasture for one cow and 
receive $0.50 to $1 a day for the days they actually work. 

‘The average value of farm property increased from $1,121 in 1880 to 
$2,154 in 1940. Part of this increase is due to an increase in the general 
price level; some is due to improvements on the land, as buildings and 
fences. The relative value of livestock per farm has decreased from 
about 19 percent in 1890 to about 13 percent in 1940. The relative 
value of implements and machinery has changed but little and has 
never exceeded 4.4 percent of the investment. In 1940, land represented 
about 56 percent of the total farm investment; buildings about 27 per- 
cent; implements about 4 percent; and domestic animals about 13 
percent. 

In 1940 there were 35 tractors, 166 trucks, and a few combines in the 
county. An ordinary farm is generally equipped with a turning plow, 
a wagon, a drag harrow, 2 one-horse cultivators, a bull-tongue plow, a 

- single-row corn planter, a mowing machine, a dump rake, and a hand 
tobaceo sprayer. Grain binders, threshers, and combines are owned 
by a few farmers who do custom work for their neighbors. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field and the recording of their characteristics, par- 
ticularly in regard to the growth of various crops, grasses, and trees. 

The soils and the underlying formations are examined systematically 
in many locations. Test pits are dug, borings made, and highway or 
railroad cuts and other exposures studied. Each excavation exposes a 
series of distinct soil layers, or horizons, termed collectively the soil 
profile. Each horizon, as well as the underlying parent material, is 
studied in detail, and the color, structure, porosity, consistence, texture, 
and the content of organic matter, roots, gravel, and stone are noted. 
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The chemical reaction of the soil and its content of lime and salts are 
determined by simple tests.5 Other features taken into consideration 
are the drainage, both internal and external, the relief, or lay of the 
land, and the interrelation of soil and vegetation. 

The soils are classified according to their characteristics, both internal 
and external, with special emphasis upon the features that influence the 
adaptation of the land for the production of crop plants, grasses, and 
trees. On the basis of these characteristics the soils are grouped into 
classification units, the principal three of which are (1) series, (2) type, 
and (3) phase. Some areas that have no true soil—as Limestone out- 
crop and Rough gullied land (shale and sandstone residuum) —are termed 
(4) miscellaneous land types. 

The series is a group of soils having the same genetic horizons, similar 
in their important characteristics and arrangement in the profile and 
having similar parent material. Thus, the series comprises soils having 
essentially the same color, structure, natural drainage, and other import- 
ant internal characteristics and the same range in relief. The texture 
of the upper part of the soil, including that commonly plowed, may vary 
within a series, The series are given geographic names taken from 
localities near which they were first identified. Decatur, Fullerton, 
Clarksville, and Muskingum are names of important soil series in 
Grainger County. 

Within a soil series are one or more types, defined according to the 
texture of the upper part of the soil. Thus, the class name of this 
texture—sand, loamy sand, sandy loam, loam, silt loam, clay loam, 
silty clay loam, or clay—is added to the series designation to give a 
complete name to the soil type. Exccpt for the texture of the surface 
soil, these types have approximately the same internal and external 
characteristics. The soil type is the principal unit of mapping, and 
because of its specific character it is usually the unit to which agronomic 
data are definitely related. In comparisons of the type and phases of 
that type, to avoid the repetition of their complete names, the type is 
sometimes referred to by abbreviation either as the type, the normal 
soil, the normal type, or the typical soil. Bruno fine sandy loam and 
Bruno loamy fine sand are types within the Bruno series. 

A soil phase is a variation within the type, differing from it in some 
minor feature, generally external, that may be of special practical sig- 
nificance. For example, within the normal range of relief for a soil 
type some areas may be adapted to the use of machinery and the growth 
of cultivated crops and others may not. Differences in relief, stoniness, 
and degrees of accelerated erosion may be shown as phases. Even 
though no important differences may be apparent in the soil itself or in 
its capability for the growth of native vegetation throughout the range 
in relief, there may be important differences in respect to the growth of 
cultivated crops. In such instances the more sloping parts of the soil 
type may be segregated on the map as a sloping or a hilly phase. 
Similarly, some soils having differences in stoniness may be mapped as 
phases even though these differences are not reflected in the character 
of the soil or in the growth of native plants. 


6 The reaction of the soil is its degree of acidity or alkalinity, expressed mathematically as the pH 
value. A pH value of 7 indicates precise neutrality; higher values, alkalinity; and lower values, 
acidity. Indicator solutions are used to determine the chemical reaction, The presence of lime is 
detected by the use of a dilute solution of hydrothloric acid. 
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Texture is the relative quantities of clay, silt, and various grades of 
sand that make up the soil mass. Light- textured soils contain much of 
the coarser separates (sands), and heavy-textured soils contain much 
clay. Structure is the natural arrangement of the soil material in aggre- 
gates, or structural particles, or masses. Consistence refers to such 
conditions as friability, plasticity, stickiness, hardness, compactness, 
toughness, and cementation. Permeability and perviousness connote 
the ease with which water, air, and roots penetrate the soil, The surface 
soil ordinarily refers to the layer that usually extends to a depth of 6 
to 12 inches. The subsoil is the deeper and usually heavier textured 
layer that is usually of a uniform color in well-drained soils. The 
substratum is beneath the subsoil and is characteristically splotched or 
mottled with two or more colors. Bedrock, as used here, is consolidated 
rock upon which the substratum rests. In a practical sense, the degree 
of acidity may be thought of as the degree of poverty in lime (available 
calcium), or as indicating the quantity of lime that should be applied 
for certain crops. An alkaline soil in this county is rich in available 
calcium, and a neutral soil contains a sufficient quantity for any crop 
commonly grown. 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, and miscellaneous land types 
in relation to roads, houses, streams, lakes, section and township lines, 
and other local cultural and natural features of the landscape. 


SOILS OF THE COUNTY 


The well-developed soils of the county, which are confined to the 
uplands and the older terrace lands, have formed in an environment of 
moderately high temperature, relatively heavy rainfall, and forest cover. 
Despite the fact that environmental factors of climate and vegetation 
were similar over most of the county, the well-developed soils differ 
widely among themselves in morphology, fertility, and productivity. 
During the history of cultivation, erosion and other artificially stimu- 
lated processes of impoverishment have further intensified local dif- 
ferences in productivity and in workability and conservability. 

Steepness of slope, stoniness, shallowness to bedrock, low fertility, 
and loss of material by erosion have made about 40 percent of the 
county poorly suited to crops or pasture. Taking the average of the 
Great Valley of East Tennessee as a standard, it is estimated that about 
6.5 percent of the land suitable for cultivation is relatively high in 
natural fertility and productivity, about 35.5 percent is medium, and 
about 58 percent is relatively low. Most of the soils are deficient in 
lime even though many vf them have developed from materials weath- 
ered from limestone; the lime having been leached out during the 
processes of rock weathering and soil development. The quantity of 
organic matter is not high in any of the soils even in the virgin state, 
but there were and still are relatively wide differences in the content 
in the different soils of the area. 

The tilth of most soils is favorable except on some of the silty clay 
loams, which are subject to puddling, surface baking, and clodding when 
tilled under unfavorable moisture conditions. With relatively few ex- 
ceptions, this unfavorable nature is due to the exposure of the more 
intractable subsoil material by accelerated erosion. 
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The soils of the county differ widely in texture, consistence, reaction, 
fertility, moisture conditions, relief, and in degree of stoniness and 
erosion, all of which affect their productivity, workability, and con- 
servability. They exhibit color hues of gray, yellow, brown, and red. 
The surface layer is mostly light gray, brownish gray, grayish brown, 
or brown, and the subsoil layer of most soils is brown, yellow, or red. 
The small acreage of poorly drained soils has a gray subsoil. 

Texture of the surface soil ranges from loamy fine sand to silty clay 
loam. Fine sandy loams cover about a third; silty clay loams, about 
a third; silt loams, about a fourth; and very fine sandy loams and loams, 
about a seventh. About two-thirds of the fine sandy loams are stony; 
about half the silty clay loams have outcrops of limestone bedrock 
numerous enough to preclude tillage; about half the silt loams are 
cherty; and about a fifth of the loams are stony. In consistence, the 
soils range from the extreme friability of the Jefferson and Pope to the 
tough, sticky, and plastic consistence of the Colbert. With the exception 
of the Huntington, Bruno, Melvin, and Lindside, alli soils are medium 
to very strongly acid in reaction. The relief, or lay of the land, ranges 
from level to very steep. About 5 percent is nearly level (less than 
2-percent slope), 5 percent undulating (2- to 5-percent), 20 percent 
rolling (5- to 12-percent}, 40 percent hilly (12- to 30-percent), and 
about 30 percent is steep or very steep (more than 30-percent slope). 
Only a very small part of this soil has a slope exceeding 70 percent. 

The productivity of about half the area has been materially reduced 
by accelerated erosion. Of this part, a fourth has been very severely 
damaged. Less than 1 percent is poorly drained. A fairly consistent 
relation is manifest between the productivity of the soils and the general 
well-being of the people living on the land. 

Observations make it more or less apparent that the prevailingly 
productive soils support the more progressive agricultural communities, 
as expressed by good farmhouses and other farm buildings, good fences, 
ample farm equipment, good schoolhouses, churches, and local roads. 
These communities are where the Decatur, Bruno, Huntington, Emory, 
Hayter, Roane, Lindside, Greendale, Holston, Bolton, Cumberland, 
Waynesboro, Philo, and the mild slopes of Dewey, and Fullerton soils 
are extensive. On the other hand, the more modest farmhouses and 
other buildings, poorer fences, small irregular fields, poorer schools, and 
churches will generally, but not always, be found where the soils are 
comparatively low in productivity and not well suited to the present 
agriculture. This is particularly true where the farms are on the 
Montevallo, Muskingum, Lehew, and Tyler soils, and the strong slopes 
of Clarksville, Fullerton, and Talbott. 

Land conditions have not only influenced general agricultural devel- 
opment but also the type of agriculture. For example, the Bruno and 
Lindside soils, which are on the bottom lands, are particularly well 
suited to corn and are primarily so used. Where such soils are exten- 
sive the raising of livestock has increased. The Decatur, Dewey, 
Bolton, Hayter, Holston, and Fullerton have a wide range in suitability 
and are capable of supporting widely diverse types of farms. It is on 
these soils, in combination with the Bruno, Lindside, Roane, and 
Greendale, that the majority of the crop-specialty, animal-specialty, 
and a large number of general farms are located. On the other hand, 
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the majority of the subsistence farms are on Montevallo, Muskingum, 
Lehew, Jefferson, and the strongly sloping Clarksville, Fullerton, and 
Talbott soils. It is nevertheless true that some farmers on these latter 
soils, by good management and thrift, have developed their farms 
beyond what is ordinarily considered the subsistence level in this area. 


SOIL SERIES AND THEIR RELATIONS 


On the basis of differences in color, consistence, structure, and depth, 
the soils of the county have been classified in 35 series, 119 soil types 
and phases, and 9 miscellaneous land types. The series are placed into 
four groups, on the basis of the position the soils normally occupy on the 
broad landscape, as follows: (1) Uplands, (2) colluvium and local allu- 
vium, (3) terraces, and (4) bottom lands. The soils of the uplands have 
been formed from the residuum of the underlying rock, or from material 
that has not been moved by water or gravity. Most of these lie above 
colluvial land, terraces, and bottom land. The colluvium and local 
alluvium are in areas where rocks and soil material have accumulated 
at the foot of mountains, ridges, or hills. Terrace lands and bottom 
lands are made by the action of water. The terrace lands are benchlike 
areas that border the bottom lands but oceupy higher positions and 
are not subject to flooding, whereas the bottom lands comprise areas 
along the streams that are subject to flooding. 

The soil series are grouped according to their characteristics in table 6. 


SOILS OF THE UPLANDS 


Soils of the uplands occupy 85 to 90 percent of the county. They 
are developed from various grades of limestone, from interbedded lime- 
stone and shale, and from interbedded acid sandstone and shale. 

The Decatur, Dewey, Fullerton, Clarksville, Bolton, Talbott, and 
Colbert series are developed from limestone material. The soils of the 
Decatur, Dewey, Fullerton, and Clarksville series differ from each other 
largely in the color of surface soil and subsoil, although there are other 
significant differences. The surface soil of the Decatur is brown to dark 
brown; the Dewey, brown to grayish brown; the Fullerton, brownish 
gray; and the Clarksville, light gray. The subsoil of the Decatur is red 
to dark red; the Dewey, red to brownish red; the Fullerton, yellowish- 
red or light red; and the Clarksville, yellow. The Decatur soils are 
practically chert free, the Dewey have very little chert, the Fullerton a 
moderate quantity, and the Clarksville verv much. The Decatur soils 
are the most fertile of these four series, the Dewey second, the Fullerton 
somewhat lower, and the Clarksville lowest. Bolton soils are closely 
associated with the Fullerton but are redder and differ from the Decatur 
and Dewey in having a more open, permeable subsoil and a more sloping 
surface, but are somewhat less fertile than the Dewey. The Talbott 
and Colbert are characterized by a tough, plastic subsoil, but the Colbert 
have a yellower subsoil, a more sticky, plastic consistence, and shallower 
depth to bedrock. 

The Sequoia and Armuchee soils are developed from material derived 
from interbedded limestone and shale. The Sequoia are smoother, and, 
though their depth is relatively shallow to bedrock, it is greater than 
in the Armuchee. They are also more productive and have a greater 
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suitability for agricultural use. The Montevallo, developed from ma- 
terial derived from acid shale, are less productive and shallower to 
bedrock than the Sequoia. The Muskingum, Hector, and Lehew are 
developed from material derived from acid sandstone and shale or 
interbedded acid sandstone and shale. All are shallow to bedrock, 
have a hilly to steep relief, and are of low fertility. The first two are 
grayish yellow and the Lehew purplish gray. 


DECATUR SERIES 


Soils of the Decatur series are well drained, both internally and ex- 
ternally, are acid in reaction, are permeable, have a fairly high water- 
holding capacity, and are naturally very fertile and productive. The 
prevailing relief is undulating to rolling. They normally occur on valley 
troughs, and the parent material is residuum from high-grade limestone. 
The native vegetation was forest, mainly oak, hickory, maple, and 
chestnut. 

In uneroded fields the surface soil to a depth of 8 to 12 inches is 
brown to dark-brown mellow silt loam, with a granular structure under- 
lain by about 16 inches of brownish-red friable silty clay loam. The 
3- to 6-foot subsoil is red to dark-red dense but permeable silty clay, 
somewhat plastic when wet but moderately friable under normal mois- 
ture conditions. This material crumbles readily into soft and easily 
crushed granular aggregates. Most of the aggregates are brown, but 
when crushed the material is red. The underlying parent material is 
firm tough silty clay, predominantly yellow but splotched with rust. 
brown and some gray. Bedrock limestone is at a depth of 15 feet or 
more, although there are very occasional outcrops. Shaly material is 
intermixed with the silty clay below a depth of 5 or 6 feet in some places. 

Most of the Decatur soils have been under cultivation for a long time, 
and much of the original surface soil has been lost. Under such condi- 
tions, freshly plowed fields have a red surface, and the structure of the 
surface soil is less favorable for crops and cultivation. 


DEWEY SERIES 


Soils of the Dewey series are well drained, permeable, and have a 
fairly high water-holding capacity. They are acid but relatively high 
in natural fertility and productivity. The prevailing relief is undu- 
lating to rolling. The parent material is residuum from high-grade 
dolomitic limestone. The native vegetation was forest, mainly oak, 
hickory, maple, and chestnut. In uneroded fields these soils have a 
surface layer of mellow brown to grayish-brown silt loam 10 to 14 inches 
thick. This material is underlain by red to brownish-red firm but 
friable silty clay 40 to 50 inches thick. The substratum is yellowish-red 
silty clay splotched with yellow, brown, gray, dark brown, and red. 
This layer is usually moderately sticky and plastic. Bedrock limestone 
is ordinarily at a depth of 15 to 25 feet below the surface. 


FULLERTON SERIES 


The Fullerton soils are on rolling and hilly cherty ridges. They are 
well drained, strongly acid, moderately cherty, and moderately pro- 
ductive. The parent material is residuum from cherty dolomitic lime- 
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stone. The native vegetation was forest, mainly of deciduous trees. 

In uneroded fields the surface soil is brownish-gray and ranges in 
thickness from 8 to 14 inches. The subsoil is usually yellowish-red 
or light red and ranges in thickness from 25 to 40 inches. Underlying 
this is the substratum layer of reddish-yellow material mottled with 
yellow, red, brown, and gray. These layers normally have a moderate 
quantity of chert fragments scattered throughout. The chert content 
of the plow layer in about two-thirds of the acreage of these soils is 
high enough to interfere materially with tillage operations. The parent 
rock is dolomitic limestone, which in many places has beds of sand- 
stone. The depth to bedrock in most places is more than 20 feet. 

The suitability of these soils for agricultural use depends a great deal 
upon the relief and to some extent upon chertiness and degree of 
accelerated erosion. Where they have a mild relief and are not very 
cherty or badly eroded, they have a wide range of suitability for dif- 
ferent uses, but where they have strong relief, are very cherty, or are 
severely eroded, their suitability is correspondingly narrow. In general 
they are less productive than the Dewey soils, but are less susceptible 
to erosion. 


CLARKSVILLE SERIES 


Soils of the Clarksville series are well drained, strongly acid, cherty, 
and rather low in natural productivity. They occupy the rolling, hilly, 
and steep areas on the cherty ridges where the parent rock is usually 
very cherty or sandy dolomite (pl. 3, B). The native vegetation was 
forest, mainly of deciduous trees. 

In uneroded fields these soils have a light-gray surface soil, 8 to 16 
inches thick, underlain by a subsoil layer of yellow or reddish-yellow 
material, 16 to 20 inches thick. The substratum consists of yellowish- 
red or reddish-yellow material mottled with red, yellow, brown, and 
gray. This layer, which is 20 to 40 feet thick, overlies cherty dolomitic 
limestone. Chert fragments are usually abundant in all these layers. 

A much smaller proportion of these soils is eroded than in the Fuller- 
ton, but a greater proportion is wooded, and the cherty and somewhat 
more permeable nature of the subsoil makes them less subject to erosion. 

As compared with the other soils developed from material weathered 
from limestone, these are the lowest in natural fertility and productivity. 
Their immediate response to proper fertilization is generally good but 
not so lasting as in the Decatur, Dewey, and Fullerton. 

The suitability of the Clarksville soils to different uses depends upon 
the relief, and to a lesser extent upon the content of chert and the degree 
of erosion. Where the relief is mild, they can be used for practically 
all the common crops, but only moderate yields are to be expected. 
Where the relief is strong, they are very poorly suited to crops and only 
moderately well suited to pasture. 


BOLTON SERIES 


Soils of the Bolton series are well drained, permeable, strongly acid, 
slightly cherty, productive soils associated with the Fullerton on the 
dofomitie ridges (pl. 3, C). The parent material is residuum from 
high-grade dolomitic limestone. The prevailing relief is rolling and 
hilly but ranges from undulating to steep. The native vegetation was 
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deciduous forest, consisting mainly of oak, hickory, chestnut, yellow- 
poplar, and maple. In moderately eroded fields these soils have a 
light reddish-brown mellow silt loam surface soil 6 to 12 inches thick. 
This material generally has a fluffy or slightly spongy feel. The sub- 
soil is brownish-red friable silty clay 40 to 50 inches thick, and the 
substratum is yellowish-red silty clay splotched with yellow, gray, 
brown, and dark red. Bedrock limestone is at a depth of 25 to 30 
feet. Chert fragments are usually scattered throughout the soil, but 
ordinarily the content is not high. 


TALBOTT SERIES 


The Talbott soils, occupying undulating to hilly areas in limestone 
valley troughs, have developed from clayey limestone. Internal drain- 
age is fair; they are strongly acid, comparatively shallow over bedrock, 
have a compact, sticky, plastic subsoil, and are nearly chert free. Here 
and there are limestone outcrops. These soils were originally forested 
with deciduous species. 

In uneroded fields the surface soil, 6 to 8 inches thick, is grayish- 
brown mellow silt loam. The 20- to 24-inch subsoil is yellowish-red, 
compact, sticky, and plastic silty clay having a fairly well-defined 
angular nutlike structure. The substratum resembles the subsoil but 
differs primarily in containing numerous yellow, gray, red, brown, and 
black mottlings and in having larger structural aggregates. In most 
places bedrock is about 5 feet below the surface. 

Owing largely to the heavy plastic nature of the subsoil these soils 
do not have so wide a range in suitability as the Dewey and are more 
exacting in their management requirements. Their suitability for dif- 
ferent uses depends largely on slope and degree of erosion. On the 
milder slopes, where not badly eroded, they are fairly well suited to 
most of the crops commonly grown and to pasture. 


COLBERT SERIES 


The Colbert soils, the heaviest and finest textured soils in the county, 
have developed from limestone of high clay content. They are shallow 
to bedrock. Relief is undulating to rolling, and internal drainage is poor 
because of the very slowly permeable nature of the subsoil. These 
soils occur principally in limestone valleys associated with Talbott 
soils and stony land types. In umeroded fields the surface soil is 
generally brownish-gray mellow silt loam ranging from 4 to 8 inches 
thick. The 12- to 18-inch subsoil of tough plastic silty clay is yellow 
mottled with gray. In many places this layer continues to bedrock, 
but where it does not the intervening layer is similar but more highly 
mottled with gray and green. Flat limestone fragments are common in 
the soil profile, particularly in the lower part, and rock outcrops are 
not uncommon. 


SEQUOIA SERIES 


The parent material of the Sequoia soils is residuum from interbedded 
limestone and shale. Internal drainage is fair to slow. These soils 
are strongly acid and moderately productive in valley troughs. As 
limestone and shale in the bedrock vary from place to place, the depth 
over bedrock and the profile characteristics vary also. The surface 
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A, View from Clinsh Mountain looking northwest across Clinch Valley and Copper 
Ridge. Talbott and Decatur soils predominate in Clinch Valley and Fullerton 
and Clarksville on Copper Ridge. All the soils overlying limestone vary widely 
in adaptation. Their fertility ranges from fair to moderately high, their slope 
from gently rolling to hilly, and their degree of stoniness from stone frec to very 
stony. The relatively intricate capability pattern resulting from these variations 
is largely responsible for the patchy culture pattern. 

B, A characteristic landscape of a more rolling part of the Copper Ridge section of 
Grainger County. Clarksville soils predominate here; the cherty silt loam, steep 
phase, occupies the wooded part and the cherty silt loam, eroded hilly phase, the 
building site and the field back of it. These soils are of low produetivity and diffi- 
cult to cultivate, and when frequently tilled they present a problem of conservation. 

C, Fullerton and Bolton soils oceupy the more rolling part of this landscape, and 
Emory silt loam the gentle slope in the foreground. Such areas are used for general 
farming; corn, small grain, hay, and rotation pasture are the chief uses for this partic- 
ular tract. Woodland is on the smoother arcas of the Fullerton soils. 
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A, Long continued use of Armuchee soils on slope for row crops results in a serious 
loss of soil material and the development. of numerous gullics too deep to be crossed 
by farm machinery, whereas virgin areas may be made to produce good pasture 
with little effort. Badly eroded areas may require special treatment to establish a 
good pasture cover, and those most. severely eroded may be suited only to forest. 

B, The larger well-drained sinkholes associated with the Fullerton, Dewey, and De- 
catur soils are occupied by Abernathy silt loam. This is a productive and easily 
worked soil and is not difficult to conserve. Row crops—tobacco, corn, alfalfa, 
and truck crops—are commonly grown several years in succession. 
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is undulating to rolling. The profile resembles that of the Talbott in 
color and consistence. 

In uneroded fields the surface soil is grayish-brown to brownish-gray 
silt loam 6 to 12 inches thick. This layer is underlain by moderately 
tough and plastic silty clay, ranging in thickness from 20 to 30 inches, 
which is usually reddish yellow but may be yellow or yellowish red. 
The substratum is usually similar to the subsoil in consistence, but is 
yellowish red and splotched with red, yellow, gray, and brown. All 
these layers usually contain varying quantities of small shale frag- 
ments, and where severely eroded the proportion of these fragments 
in the surface soil is high. Bedrock usually averages 25 to 50 inches 
below the surface. 

The smoother, less eroded areas are fairly well suited to agricultural 
uses, and their productivity approximates that of the Fullerton. The 
more sloping or eroded areas are much less well suited to agricultural 
use. 


ARMUCHEE SERIES 


Soils of the Armuchee series occupy hilly, steep, and very steep areas 
on ridge slopes underlain by interbedded limestone and shale (pl. 4, A). 
They are similar to the Sequoia soils in character of parent material 
but differ from them especially in development of profile, depth to 
bedrock, and slope. 

Although rather wide variations were allowed in this series, the 
surface inch in virgin areas is dark-gray silt loam where typically 
developed. This layer is underlain by about 5 inches of yellowish-gray 
sili loam. The subsoil is reddish-yellow moderately tough and plastic 
silty clay 10 to 20 inches thick. The substratum is usually similar in 
consistence and color but is sploteched with red, gray, yellow, and 
brown and has numerous small shale fragments. The thickness of this 
layer is generally about 10 inches. The depth over bedrock averages 
about 30 inches, but bedrock outcrops are common though not abundant. 

Because of the predominant southeastward dip of the underlying 
interbedded limestone and shale, narrow outcrops of limestone are more 
common on slopes facing northwest than on those facing southeast, a 
great many of the latter being entirely free of surface exposures of the 
limestone beds. 

These soils are not suited to crops requiring tillage, because of their 
strong relief and susceptibility to erosion. Where not too badly eroded, 
they are fairly well suited to pasture. 


MONTEVALLO SERIES 


Montevallo soils, developed from acid shale residuum, are well 
drained, shallow over bedrock, strongly acid, and relatively low in 
natural productivity, fertility, and organic matter. The slope ranges 
from undulating to rolling, but practically all the soils are easily 
injured by accelerated erosion. These soils generally occur in long 
comparatively narrow strips, chiefly in geographic association with 
Muskingum, Sequoia, and Decatur. Where uneroded, the surface soil 
is usually a 6- to 8-inch yellowish-gray silt loam. The 8- to 16-inch 
subsoil is a yellow silty clay. Bedrock, consisting of grayish-yellow, 
bluish-gray, or variegated acid shale, usually occurs at a depth of 12 
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to 24 inches. Chiefly because of low fertility and shallow depth to 
bedrock, these soils are not well suited to agricultural use. 


MUSKINGUM SERIES 


Muskingum soils are developed from acid sandstone and shale. They 
have hilly to steep relief and good internal drainage and are compara- 
tively shallow to bedrock, strongly acid, and generally stony. They 
are on the sandstone and shale ridges and on the southeastern slope of 
Clinch Mountain. These soils do not have well-developed profiles. In 
virgin areas the surface inch is usually a dark-gray very friable sandy 
loam underlain by 8 to 12 inches of grayish-yellow loose sandy loam. 
The 15- to 20-inch subsoil is usually a yellow friable sandy clay or 
sandy clay loam. Beneath the subsoil the material is similar but is 
splotched with yellow, red, gray, and brown, and has a rather high pro- 
portion of shale and sandstone fragments. The depth to bedrock 
averages about 30 inches. Owing chiefly to strong relief, low natural 
fertility, stoniness, and shallow depth over bedrock, these soils are 
not considered suited either to crops or to pasture. 


HECTOR SERIES 


Like those of the Muskingum series, the Hector soil is developed 
from acid sandstone and shale. It is shallow to bedrock and is associated 
with the Muskingum soils, but differs from them chiefly in having a 
yellowish-red rather than yellow sandy clay subsoil. The 6- to 12-inch 
surface layer is grayish-yellow fine sandy loam, and the subsoil is 
yellowish-red friable fine sandy loam. Sandstone fragments occur 
throughout the profile, and bedrock is at a depth of a few inches to 2 
feet or more. This soil is not well suited to agricultural use. 


LEHEW SERIES 


Like the Muskingum, the Lehew soils are shallow to bedrock, stony, 
strongly acid, excessively drained, and derived from acid sandstone 
and shale and have steep and hilly relief. They differ, however, chiefly 
in being developed from residuum of varicolored sandstone and shale in 
which purple predominates, and in having tints of purple in the profile. 
The 5- or 6-inch surface layer is purplish-gray stony very fine sandy 
loam, and the underlying material is purplish-yellow to purplish-brown 
friable fine sandy loam. Bedrock shale is at a depth of 15 to 20 inches 
or less. Owing to their unfavorable characteristics, these soils are not 
considered suited either to crops or to pasture. 


SOILS OF COLLUVIUM AND LOCAL ALLUVIUM 


The soils developed from colluvium and local alluvium carried from 
adjacent high-lying soils occupy about 6 percent of the county. They 
occur on foot slopes and depressions and along gentle draws. 

The Emory, Greendale, Abernathy, Ooltewah, and Guthrie soils are 
developed on material washed from soils developed from limestone 
residuum. The Emory and Greendale are on colluvial slopes, and the 
Abernathy, Ooltewah, and Guthrie are on local alluvium in depressions, 
as sinkholes. The parent rock of the Emory material is high-grade lime- 
stone, whereas that of the Greendale material is cherty limestone. The 
soils of the Abernathy series are well-drained, the Ooltewah inter- 
mediately drained, and the Guthrie poorly drained. 
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The Leadvale and Jefferson soils are formed on material washed 
from soils developed from material derived from acid sandstone and 
shale residuum. The Leadvale material is chiefly from shale and the 
Jefferson from sandstone. The Hayter are developed on a mixture of 
material washed from soils underlain by sandstone, shale, and lime- 
stone or a mixture of material from sandstone and shale that has been 
subject to the influence of lime-bearing water. 


EMORY SERIES 


The material from which the Emory soils have developed has washed 
largely from the Decatur, Dewey, and Bolton soils and the redder areas 
of the Fullerton. This material has accumulated at the foot of slopes, 
and in many places it is in the form of alluvial fans and cones. The 
separate areas are smali as is also the aggregate area. The 10- to 20- 
inch surface soil is brown to dark brown, and the 15- to 30-inch subsoil 
is reddish brown or yellowish brown. The depth of the accumulated 
material varies but is at least 18 inches and usually more than 36 inches. 
These soils are fertile, well drained, and gently sloping to sloping. They 
are desirable for most crops, but are particularly good for tobacco. 


GREENDALE SERIES 


Greendale soils have accumulated at the foot of slopes, frequently 
in the form of alluvial fans and cones; the material from which they have 
developed has washed largely from the Fullerton and Clarksville. 
The separate areas are small as is also the aggregate. These soils have 
a brownish-gray to grayish-brown surface soil 8 to 12 inches thick and 
a brownish-yellow subsoil about 25 inches thick. The depth of the ac- 
cumulated material varies but is at least 18 inches and usually more 
than 30. These soils are well drained, smooth, strongly acid, and 
medium in natural fertility. Though less fertile than the Emory soils, 
they are well suited to crops. 


ABERNATHY SERIES 


The Abernathy soil resembles the Emory in consisting of material 
that has washed chiefly from Decatur, Dewey, Bolton, and high-grade 
Fullerton soils. It differs from the Emory, however, in occupying de- 
pressions or sinks that have no external drainage, but it does have good 
internal drainage. There is little if any profile development. From 
the surface downward to a depth of 30 inches or more the soil is gener- 
ally a brown mellow silt loam. It is fertile, easily worked and con- 
served, and productive of several of the more common field crops and 
pasture. 


OOLTEWAH SERIES 


Like the Abernathy, the Ooltewah soil occupies sinkholes and de- 
pressions, but differs from it in being intermediately drained. It is 
productive, smooth, and easily conserved, but impaired drainage limits 
its suitability for crops. To a depth of about 15 inches the surface soil 
is grayish-brown silt loam. The subsoil is a brownish-gray splotched 
with gray, brown, and yellow mellow silt loam or silty clay loam. The 
aggregate area is not great. The separate areas are small and are 
widely scattered throughout those parts where the soils are developed 
from material derived from limestone. 
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GUTHRIE SERIES 


Like the Abernathy and Ooltewah soils, the Guthrie has accumulated 
in sinkholes and depressions. These three soils form a catena in which 
the Guthrie is the most poorly drained. The surface soil, 6 to 8 inches 
thick, is gray mellow silt loam underlain by a subsoil of gray silt loam 
mottled with yellow and brown. Ordinarily at depths of about 20 
inches the material is gray plastic silty clay. The small areas are 
widely distributed throughout those parts where the soils are developed 
from material derived from limestone. The soil is nearly level and not 
subject to erosion, but its productivity is low and its suitability for 
agricultura) use limited. 


LEADVALE SERIES 


The material from which the Leadvale soils have developed has been 
washed chiefly from adjoining areas of Montevallo, Lehew, Armuchee, 
and Muskingum very fine sandy loam. The areas are small to medium- 
sized and are at the foot of slopes—many of them in the form of 
alluvial fans and cones at the mouth of small drains. These soils are 
young and vary from place to place in degree of profile development, 
depending upon the length of time the material has lain in place. In 
most areas the surface soil is brownish gray and the subsoil yellow. 
In a few places these soils are not particularly well drained and are 
mottled at about 30 inches below the surface. They are strongly acid, 
fairly well drained, low in organic matter, about medium in natural 
fertility, and suited to most of the crops commonly grown in this area. 


JEFFERSON SERIES 


Soils of the Jefferson series are developed from material washed 
largely from adjoining areas of Muskingum soils. In most places this 
material is in the form of alluvial fans and cones. The aggregate area 
is not large. These soils generally have a brownish-gray surface soil 
5 to 7 inches thick and a yellow sandy clay subsoil 20 to 25 inches thick. 
Varying quantities of sandstone fragments are on the surface and 
throughout the profile. These soils are well drained, strongly acid, low 
in organic matter, and relatively low in natural productivity. 


HAYTER SERIES 


The material from which the Hayter soils have developed has come 
chiefly from Muskingum and Armuchee soils developed over sandstone 
and shale and has been either mixed with material derived from lime- 
stone or influenced by lime-bearing water. Areas occur on the lower, 
more gently sloping parts of ridges below Muskingum and Armuchee 
soils and on colluvial-alluvial fans at the mouths of short drains 
emerging from areas of these soils. These soils are medium acid, well 
drained, and fertile. Their slope ranges from gently to strongly sloping, 
and the degree of stoniness varies greatly. The smoother, less stony 
areas are easily worked, easily conserved, and well suited to a wide 
variety of crops. To a depth of about 15 inches the surface layer is 
brown mellow loam. Below this to a depth of about 30 inches is red- 
dish-brown or yellowish-brown friable clay loam. The underlying 
colluvial-alluvial material varies in texture, color, and quantity of stone. 
The soils of this series occupy only a small part of the county. 
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SOILS OF THE TERRACES 


The present rivers and creeks once flowed at considerably higher levels 
and deposited gravel, sand, silt, and clay on their flood plains in the 
same manner they are doing now. During the progress of stream 
cutting over many years, the channel was gradually deepened, new flood 
plains were formed at the lower levels, but remnants of the old higher 
lying flood plains were left. These areas are now above the overflow 
stage of the present streams and constitute what is referred to as stream 
terraces, or bench lands. Geologically, they consist of general stream 
alluvium that now lies above the overflow stage of the present streams 
and are commonly called second bottoms, or benches. 

For the most part these terrace lands lie adjacent to the present flood 
plains or bottom lands. The typical relief is nearly level or gently 
sloping, but many of the terraces are so old as to have been somewhat 
dissected by recent stream action and are now undulating or rolling. 

The soils on the terraces and bench lands are generally well drained 
and acid, contain a few water-worn gravel, range from low to high in 
natural fertility, respond well to good management, and nearly all are 
adapted to crops. They comprise six series—Cumberland, Etowah, 
Waynesboro, Holston, Sequatchie, and Tyler. The first two are de- 
veloped from alluvium washed largely from soils underlain by limestone, 
but the Cumberland have well-developed profiles and are notably red, 
whereas the Etowah has a less mature profile and is somewhat brown 
rather than red. The Waynesboro, Holston, Tyler, and Sequatchie 
have developed from material washed largely from land underlain by 
sandstone and shale. The first three have relatively mature profiles 
and are on high terraces; the Sequatchie is less mature and is on low 
terraces. Waynesboro soils have a grayish-brown surface and a red- 
dish-yellow to yellowish-red subsoil; the Holston has a light-gray sur- 
face and a yellow subsoil; and the Tyler is poorly drained and has a 
light-gray surface and a mottled grayish-yellow to gray subsoil. 


CUMBERLAND SERIES 


Soils of the Cumberland series occupy the older stream terraces. The 
alluvium from which they are developed originated chiefly from lime- 
stone and has been in place long enough for a well-developed profile to 
have formed. These soils are well drained, medium acid, permeable, and 
relatively high in organic matter and have a fairly high water-holding 
capacity. The relief ranges from gently sloping to sloping. Except for 
the severely eroded areas, these soils are productive and well suited to 
general agricultural use. To a depth of about 14 inches the surface 
layer is dark-brown mellow silt loam, and the subsoil, extending to a 
depth of 30 to 50 inches, is red to dark-red dense but permeable silty 
clay. Below this is mottled red, yellow, gray, and brown silty clay. 
The thickness of the terrace material ranges from 3 to 15 feet. 


ETOWAH SERIES 


Although younger in development, the soil of the Etowah series is 
like those of the Cumberland in that it is on stream terraces, the material 
of which originated chiefly from limestone. The surface layer is lighter 
colored and the subsoil is less red. The surface soil is brown mellow 
silt loam, and the subsoil is yellowish-brown to reddish-brown friable 
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silty clay loam to silty clay. This soil is well drained, medium to 
slightly acid, permeable, relatively high in organic matter, and has a 
fairly high water-holding capacity. As the relief is normally gently 
sloping, the soil is productive and not difficult to work and conserve. 


WAYNESBORO SERIES 


Soils of the Waynesboro series are developed on old high stream 
terraces, the material of which originated chiefly from sandstone and 
shale. These soils are well drained, permeable, strongly acid, and 
medium to low in organic matter. Except for the more sloping and 
most eroded parts, they are moderately productive and not difficult to 
work and conserve. The surface soil is grayish brown, and the subsoil 
to a depth of about 36 inches is reddish-yellow to yellowish-red sandy 
clay. Below this is splotched or variegated red, yellow, brown, and 
gray sandy clay. A variable quantity of quartzite gravel is on the sur- 
face 208 throughout the profile. The terrace material is 3 to 10 feet 
thick. : 

HOLSTON SERIES 


The Holston soils have developed from material that originated chiefly 
from sandstone and shale. Like the Waynesboro they have developed 
on the older, higher lying terraces, and have well-developed profiles, but 
differ in having a light-gray surface soil and a yellow subsoil. There 
is a variable quantity of quartzite gravel on the surface and throughout 
the profile, and the thickness of the material ranges from 3 to 10 feet. 
The soils are well drained, strongly acid, and have a moderate water- 
holding capacity and good tilth. They are low in natural fertility but, 
except on the more sloping parts, are easily worked. The relief ranges 
from gently to strongly sloping. 


SEQUATCHIE SERIES 


The Sequatchie soil is developed on low stream terraces, the material 
of which originated chiefly from sandstone and shale. From the stand- 
point of profile development it is younger than the Waynesboro and 
Holston. To a depth of about 10 inches the surface layer is light-brown 
fine sandy loam, and the subsoil is yellowish-brown friable sandy clay 
loam. Below a depth of about 32 inches the material ig mottled or 
variegated yellow, gray, brown, and red friable sandy clay loam. The 
soil is well drained, permeable, smooth, moderately fertile, and well 
suited to agricultural use. Some areas are subject to infrequent flooding. 


TYLER SERIES 


The Tyler soil has developed in nearly level or slightly depressional 
positions on the older, higher lying terraces, the material of which origi- 
nated chiefly from sandstone and shale. It has a light-gray surface 
layer and a moderately tough grayish-yellow silty clay subsoil splotched 
with gray, yellow, and brown. The soil is normally very strongly acid, 
poorly drained, and low in organic matter and natural fertility. The 
relief is mild. Most areas are not naturally well enough drained to be 
suitable for most crops. 


SOILS OF THE BOTTOM LANDS 


Bottom lands refer to the nearly level! areas along streams that are 
subject to flooding. The material giving rise to all the soils in the 
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bottom lands has been carried there by streams. Their character de- 
pends upon the character of the soils from which washed and the rate 
at which the water was moving when the material was deposited. The 
soils are all young and immature. The soils of the bottom lands are in 
two groups: (1) Those in which the material originated largely from 
limestone and (2) those in which the material originated largely from 
sandstone and shale. The Huntington, Roane, Lindside, and Melvin 
series are of the first group, and the Bruno, Pope, Philo, and Atkins 
are of the second. 


HUNTINGTON SERIES 


The soil of the Huntington series consists of material originating 
chiefly from limestone. It is predominantly brown and well drained 
but is subject to flooding. To a depth of about 15 inches the material 
is brown and permeable. Below this the color is generally lighter, and 
at a depth of about 36 inches, gray and yellow mottlings become com- 
mon. The soil is smooth, fertile, and slightly acid or neutral. Its 
suitability for crops is not so broad as that of some of the more pro- 
ductive soils not on the bottom lands, but it is very productive of the 
crops to which suited. 


ROANE SERIES 


The Roane soil occupies the well-drained bottom land along the small 
streams draining Clarksville and Fullerton areas. It is lighter colored 
and more cherty than the Huntington. To a depth of about 12 inches 
the surface material .is light-brown silt loam, below which is yellowish- 
brown silty clay loam. In most places a layer of angular chert fragments 
is at, depths of about 30 inches or more below the surface. The soil is 
well drained, acid, and about medium in natural fertility. Most areas 
are subject to flooding, although there is considerable difference between 
the areas in the frequency of flooding. 


LINDSIDE SERIES 


The soil of the Lindside series consists of material originating chiefly 
from limestone. It is not so well drained as the Huntington. The sur- 
face layer of about 16 inches is grayish-brown silt loam underlain by 
mottled gray, yellow, and brown silty clay loam. Below a depth of 
2 or 3 feet the material is moist most of the time, and all areas are 
subject to flooding. The soil is fertile, slightly acid to neutral, and has 
a nearly level surface. It is productive, but its suitability for agricul- 
tural use is limited by intermediate drainage conditions. 


MELVIN SERIES 


The soil of the Melvin series consists of material originating chiefly 
from limestone. It differs from the Huntington, Lindside, and Roane 
soils chiefly in being poorly drained. To a depth of about 7 inches the 
surface soil is gray and predominantly silt loam in texture. Below this 
is gray mottled with yellow and brown silty clay loam or silty clay. The 
soil is slightly acid to neutral, but it is less fertile than the Lindside and 
Huntington. Tts suitability for agricultural use is limited by slow inter- 
nal drainage and a decided susceptibility to overflow. 
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BRONO SERIES 


Soils of the Bruno series consist of material originating chiefly from 
sandstone and shale intermixed or influenced sufficiently by material 
from limestone to make them slightly acid or neutral. They differ from 
the Huntington soil chiefly in being lighter brown, coarser textured, and 
less fertile, and from the Pope in being more fertile and less acid. The 
15- to 20-inch surface layer is light brown, and the underlying material 
is variable but generally lighter colored and finer textured. These soils 
are moderately fertile, well drained, and well suited to the production 
of many of the crops commonly grown. Most areas are commonly 
subject to overflow. 


POPE SERIES 


The soil type of the Pope series consists of material originating chiefly 
from sandstone and shale. It is well drained and differs from the Bruno 
soils chiefly in being more acid and less productive. The 8-inch surface 
layer is grayish brown, below which is brownish-yellow permeable 
material generally of a finer texture. The soil is suited to many of the 
commonly grown field crops, although its susceptibility to overflow 
limits its usefulness. 


PHILO SERIES 


_ The soil of the Philo series consists of material originating chiefly 

from sandstone and shale. It differs from the Pope chiefly in being 
less well drained. To a depth of about 14 inches the surface material 
is light brownish gray, below which is mottled gray, yellow, and brown 
sandy clay loam or sandy clay that is dominantly gray below a depth 
of 30 inches. Internal drainage is intermediate, and practieally all 
areas are subject to overflow. This soil is relatively low in fertility 
but is suitable for certain crops and for pasture. Proper fertilization 
is necessary for good yields. The Philo series is one of the more exten- 
sive of the bottom lands, and the areas are widely distributed. 


ATKINS SERIES 


The soil of the Atkins series consists of material originating chiefly 
from sandstone and shale. It differs from the Pope and Philo soils 
chiefly in being more poorly drained. To a depth of about 8 inches the 
surface material is predominantly gray and permeable. Below this is 
gray mottled with yellow and brown fine-textured material that is less 
permeable than the surface layer. Internal drainage is very slow, and 
all areas are commonly subject to flooding. The soil is medium to 
strongly acid, low in fertility, and poorly suited to agricultural use 
other than pasture unless artificially drained. 


DESCRIPTIONS OF SOIL UNITS 


In the following pages the soil types, phases, and land types are 
described in detail and their agricultural relations discussed. Their 
location and distribution are shown on the accompanying map, and 
their acreage and proportionate extent are given in table 7. 

Abernathy silt loam.—A dark-brown well-drained soil occurring in 
depressions or sinkholes in areas underlain bv limestone (pl. 4, B). Tt 
consists of material washed chiefly from red fertile soils underlain by 
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Tapie 7.—Acreage and proportionate etient of the soils mapped in 
Grainger County, Tenn. 


Soil Acres 
‘Abernathy silt loam. 192 
Armuchee silt loam 1,152 
. Bteep phase... _| 5,312 
ery steep phase. _| 2,176 
Armuchee silt an, elay | 
es .| 2,432 
Erie steep, has .| 1,856 
Armuchee shaly silty ela: 
Severely eroded phase__ .| 3,136 
Severely eroded steep phase_ 3,828 
Atkins fine sandy loam_.-_ 256 
Bolton loam-._-..-- is 640 
Sosa 
rolling phase. oA 
Steep phase. __... 512 
roles steep phase. 1,216 
Bolton silty clay foam:' 
Severely eroded phase. -.-...-.-- 1,472 
. Severely eroded steep phase. 640 
Bruno fine sandy loam... . 832 
Bruno loamy fine sani 320 
larkaville cherty silt loam... 384 
illy phage__.__.- 1,088 
Broded hilly phase. 11024 
pep p Phase. ee 2,944 
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Severely eroded phase--_ 448 
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Greendale loam... 
Sloping phase... 
Greendale silty clay 
Sloping phase._ 
Guthrie silt loam. 
Hayter loam___. 
Eroded sloping phase. 
Hayter stony loam:! 


Steep phase. _._ 

Eroded steep phase-..- 

Severely eroded steep phase_. 
Hector stony fine sandy loam....-..-- 
Hilly stony land: 

Talbott soil material. 

Colbert soil material __ 
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high-grade limestone. The Decatur, Dewey, Bolten, and the better 
grade areas of Fullerton soils are the chief source of the material. The 
surface layer is nearly level or saucerlike. Surface drainage is very 
slow or lacking, and practically all areas are subject to temporary flood- 
ing following periods of heavy precipitation. The permeability of the 
soil and good subterranean outlets, however, maintain favorable internal 
drainage for crops. The native vegetation was probably moisture- 
loving deciduous trees. 

This is not an extensive soil, and most of the areas are small and 
widely scattered in areas containing Fullerton, Bolton, Dewey, and 
Decatur soils. In general those areas associated with sandy Fullerton 
and other sandy types have a little coarser texture than those elsewhere. 

A profile description is as follows: 


0 to 30 inches, brown or dark-brown mellow silt loam, relatively 
high in organic matter. 

30 inches ++, lighter brown mottled with gray and yellow silt 
loam or silty clay loam. 


Throughout the entire depth the material is permeable and slightly 
ane to neutral in reaction. Bedrock limestone is at a depth of several 
eet. 

This type is one of the best soils in the county for agricultural use. 
It is highly productive, easily worked, presents no serious problems of 
conservation and, under proper management, is suited to intensive use. 
Chiefly because of its permeability and position in well-drained depres- 
sions, moisture relations are particularly favorable for plant growth. 
In general the soil is well suited to most crops commonly grown, al- 
though small grains may lodge and alfalfa may be severely damaged 
during extended wet periods. 

Practically all this soil has been cleared and is now used intensively 
for crops. Row crops are commonly grown for many years in succes- 
sion. About 50 percent of it is used for corn, 20 percent for tobacco, 
and 30 percent for hay, small grains, and pasture. Fertilizers are not 
commonly used except for tobacco. Manure and some commercial 
fertilizer are used for this crop, but applications are relatively light 
compared with those on less fertile soils. ‘Yields of all crops are rela- 
tively high. Corn grown in successive years with little or no fertiliza- 
tion yields 40 to 60 bushels an acre. 


Armuchee silt loam.—A light-colored hilly soil of shallow depth to 
bedrock that affords good grazing but is not suited to cultivation. It is 
developed from interbedded limestone and shale, most of which is of the 
Nolichucky geologic formation. The material throughout is moder- 
ately to strongly acid. Its hilly surface (12 to 30 percent) is generally 
a part of a moderately rugged landscape. Internal drainage is retarded 
but is sufficient for the needs of most plants. The native vegetation 
was chiefly deciduous hardwoods, as oaks and hickory, with some pine 
intermixed. 

This is the least extensive of the Armuchee soils and is associated 
chiefly with the other soils of this type. 

A profile description is as follows: 


0 to 1 inch, dark-gray silt loam. 
1 to 6 inches, yellowish-gray friable silt loam. 
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6 to 20 inches, reddish-yellow moderately tough and plastic silty 
clay that is permeable to roots but slowly permeable to water. 

20 inches +, mottled red and yellow, gray, and brown moder- 
ately tough and plastie silty clay containing a large quantity 
of soft shale fragments. Bedrock shale or limestone is at a 
depth of about 30 inches. 


The variations in the soil relate to the hilly nature of the landscape 
and to differences in the bedrock. In some places, the shale may be 
within 10 inches of the surface and limestone beds commonly outcrop. 
The color of the subsoil varies from yellowish red to brownish yellow 
and in places where the underlying rock is limestone, the thickness of the 
soil over the rock is greater and the subsoil may be more plastic. 

This soil is not well suited to crops requiring tillage,® chiefly because 
it is difficult to conserve against serious losses by erosion when in a 
tilled condition. Because of the strong slope and shallow depth to the 
heavy less friable subsoil its workability is rather difficult. It is at 
least moderately fertile and is capable of affording good grazing when 
cleared and allowed to develop a grass cover. 

Practically all the soil is forested. Areas that are cleared for pas- 
ture generally establish a good volunteer stand of bluegrass and white 
clover, and, if kept clear of weedy and brushy growth, make good 
pasture. If crops must be grown, those that will maintain a close- 
growing cover as much of the time as possible should be used. A 
rotation consisting of fall-sown small grains, hay, and pasture is most 
suitable, although it may be expedient to grow a row crop occasionally, 
particularly the first year after the pasture sod is turned under. Al- 
though moderately good pastures are maintained with but little effort, 
an appreciable response may be expected from applications of phos- 
phorus. 


Armuchee silt loam, steep phase.—This soil differs from the silt 
loam in having a steeper slope (30 to 60 percent). The thickness of 
the soil over bedrock is a little less, and rock outcrops are more common. 
A small quantity of this soil is developed on steep slopes overlying 
clayey or argillaceous limestone in association with Talbott soils. This 
is the most extensive of the Armuchee soils, and is widely distributed 
throughout the area occupied by this type. 

To a depth of 3 to 5 inches the surface layer is grayish-brown silt 
loam. Below this is yellowish-red somewhat mottled with gray plastic 
silty clay. Bedrock limestone or shale is at a depth of as much as 
about 3 feet, and there are a few rock outcrops. 

The soil is suitable for permanent pasture, but is very poorly suited 
to crops requiring tillage, chiefly because of its steep slope, shallow 
depth to bedrock, and susceptibility to erosion. 

Practically all this soil is in forest, consisting chiefly of oak, hickory, 
and some pine. If properly managed it affords good grazing, but great 
care must be taken to maintain a good protective cover against erosion. 
Cleared but not tilled areas generally establish a good volunteer blue- 
grass and white clover cover providing brushy and weedy growth are 


The term “crops that require tillage” refers to those crops, including hay, that require the use 
of tillage implements either in the preparation of the seedbed or for cultivation during the growing 
period, 
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kept suppressed and material losses of surface soil are not allowed to 
take place. 


Armuchee silt loam, very steep phase.—This soil differs from the 
silt loam in having a much steeper slope (60 to 85 percent) and a 
shallower more uneven depth to bedrock. An extensive variation con- 
sists of purplish-red shaly silty clay underlain by purplish-red calcareous 
shale and sandstone of the Sequatchie geologic formation. 

This type is less extensive than some of the other Armuchee soils. 
Practically all of it is on the upper part of the northwest slope of Clinch 
Mountain. The purplish-red variation is in this belt and lies directly 
below the mountain crest. 

This soil is not suited to either crops requiring tillage or pasture, 
chiefly because of its very steep slope and shallow depth to bedrock. 
Except a very small part, all of it is in forest. This cleared part is 
used chiefly for corn and pasture. Crop yields are low and soil losses 
by erosion are severe. Forest is the use to which this soil is best suited. 
Deciduous hardwoods, including locust and walnut, predominate in the 
virgin forest. 

Some of the areas that have been cleared and cropped are severely 
eroded, but their aggregate area is too limited to justify separating them 
on the map. 


Armuchee silty clay loam, eroded phase.—As a result of erosion 
this soil consists of areas of the silt loam that have lost 50 to 75 percent 
of the surface soil. In general, it represents areas that have been tilled 
but not severely eroded. Occasional small areas are included that are 
not eroded materially, and a few small outcrops of limestone are on 
some of the northwest-facing slopes. The relief is hilly (12 to 30 per- 
cent). Internal drainage is sufficient for all plants grown but owing to 
ey percolation and strong slope, the volume of runoff is relatively 
arge. 

The surface layer consists of a mixture of surface and subsoil mate- 
rials, which in places consists almost entirely of subsoil material. A 
large part of the 4- to 6-inch layer is yellowish-gray silty clay loam. 
Beneath the surface laver the material is similar to that of the subsoil 
and substrata of the silt loam. 

This is not an extensive soil. although its aggregate area is greater 
than that of the silt loam. It is associated with other Armuchee soils 
and stony land types. 

This phase is not well suited to crops requiring tillage. Its work- 
ability is difficult chiefly because of the strong slope and shallow depth 
in places to the heavy subsoil material or bedrock, and it is difficult to 
conserve against losses by erosion and to maintain the productivity 
under a system of continuous cultivation. 

All this soil has been cleared, but about 15 percent of it is idle and 
occupied chiefly by a brushy cover of briers, second-growth saplings, 
redbud, and other growth of low value. Nearly half of its total area 
is used as pasture. Bluegrass and white clover, the predominant plants, 
afford good grazing. Between 30 and 40 percent of it ig used for corn, 
small grains. and hav, and yields are 15 to 20 percent. lower than those 
obtained on Sequoia silty clay loam, eroded phase. Most cropped areas 
are not used in a consistent rotation. They may be cropped for several 
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years and then allowed to be idle or used as pasture for some tinie. 
Fertilization is not practiced regularly, and very little barnyard manure 
is used. Pasture can be expected to respond well to applications of 
phosphorus, fertilizer, and lime. If circumstances make it necessary to 
grow crops, a rotation should be used consisting chiefly of close-growing 
fall-sown small grains and hay so as to maintain a protective vegetative 
cover on the soil as much of the time as possible. 


Armuchee silty clay loam, eroded steep phase.—As a result of 
erosion this phase differs from Armuchee silt loam in having a steeper 
slope and in having lost approximately 50 to 75 percent of the surface 
soil. The surface has a slope of 30 to 50 percent, and the depth to the 
underlying bedrock is more variable, and in general. shallower. There 
is a small variation associated with Talbott soils. These areas have a 
reddish-yellow moderately mottled with gray plastic silty clay subsoil 
underlain at a shallow depth by limestone. 

This is one of the less extensive of the Armuchee soils. It represents 
those areas of Armuchee silty clay loam, steep phase, that have been 
cultivated and materially eroded. The areas are widely distributed in 
association with other Armuchee soils. 

The soil is not well suited to crops requiring tillage. Its steep slope 
makes it difficult to work, and this together with the slow rate of mois- 
ture absorption and shallow depth to bedrock, makes it very susceptible 
to injury by erosion. It is best suited to pasture. 

All this soil has been cleared, but now about 30 percent is abandoned 
to brush or forest growth. Most of the remaining part is used for pas- 
ture and hay. Lespedeza is the chief hay crop. Corn is grown on a 
small part. Yields are small and the quality and carrying capacity of 
the pasture is variable, depending ehiefly on the quantity of soil lost by 
erosion and the direction or exposure of the slope. In general, pasture 
on the more northern-facing slopes is better than that on the more 
southern-facing slopes. Pasture vegetation responds well, especially tb 
phosphorus, and under good management, including particularly appli- 
cations of phosphorus and suppression of weedy and bushy growth, a 
fair to good cover of bluegrass and white clover can be maintained. 


Armuchee shaly silty clay loam, severely eroded phase.—As a 
result of erosion this soil consists of areas of Armuchee silt loam that 
have lost practically all the original surface soil and in places part of 
the subsoil. In general, it represents areas of Armuchee silt loam that 
have been cleared and severely eroded. Most areas have some gullies, 
many of which, though crossable by machinery, are not obliterated by 
tillage. Occasional gullies, 2 to 4 feet deep, do not prohibit field opera- 
tions. Occasional small outcrops of limestone are on some of the 
northwest-facing slopes, and very shaly patches are common on the 
southeast-facing slopes. A large part of this soil is on southeast-facing 
slopes, and is, therefore, more shaly than the less eroded Armuchee soils. 
The relief is hilly (12 to 30 percent). Percolation of moisture is very 
slow and consequently much of the rainfall is lost as runoff. This is 
one of the more extensive of the Armuchee soils and is associated with 
other soils of this type. 

The grayish-yellow or reddish-yellow shaly silty clay loam surface 
layer consists chiefly of subsoil material. Below this layer is the 
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reddish-yellow moderately tough and plastic shaly silty clay of the 
normal Armuchee subsoil. 

This phase is not well suited to tillage, and most areas cannot be 
expected to support much grazing. In general the soil is low in fer- 
tility, droughty, and runoff is difficult to control. Most areas probably 
should be planted in or allowed to revert to forest. 

All this soil has been cleared and cropped, but about 60 percent of it 
has reverted to forest, lies idle, or is used as unimproved pasture. Corn, 
small grains, and hay are. grown on the rest, but yields are low. Little 
fertilization is practiced and management in general is at a low level. 
Most of the pasture is of only fair quality. Broomsedge and other 
plants of low grazing value predominate. Pasture responds to lime and 
fertilizer, especially phosphorus, but the carrying capacity in general 
does not equal that of the less eroded Armuchee soils. 


Armuchee shaly silty clay loam, severely eroded steep phase.— 
This soil differs from Armuchee silt loam in having a stronger slope 
and in having lost practically all of its surface soil and, in places, part 
of its subsoil by efosion. Gullies, though not numerous, are common. 
The slope ranges from 30 to 60 percent with the result that runoff is 
very rapid. Because of its steep slope and severely eroded condition, 
this soil is not suited to crops, and its droughty nature and low state of 
fertility cause it to be very poorly suited to pasture. This is one of 
the more extensive Armuchee soils, with which it is associated. 

The surface material varies considerably depending chiefly on the 
quantity of erosion that has taken place. In most places the material 
is grayish-yellow or reddish-yellow shaly silty clay loam or clay under- 
lain by bedrock shale or limestone at a depth of a few inches to 20. 

All this soil has been cleared and used for crops at some time, but 
nearly half of it is now covered by reestablished forest or brush. A 
very small part is cropped chiefly to corn, and the rest is in pasture. 
The quality of the pasture is poor, and its carrying capacity is low. 
As it is difficult to establish and maintain a pasture cover on this soil, 
its best use is for forest. 

A very limited variation representing severely eroded steep areas of 
Talbott soils is included with this Armuchee soil. 


Atkins fine sandy loam.—A poorly drained soil of the first bottoms - 
associated with Muskingum and other soils developed chiefly from acid 
sandstone materials. The surface is nearly level, and practically all areas 
are subject to flooding. The few exceptionally wet areas are indicated 
on the map by wet-spot or marsh symbols. The natural vegetation 
is chiefly moisture-loving deciduous trees, of which oak, beech, poplar, 
sycamore, maple, willow, and alder are predominant species. 

The aggregate area is small, and most of it lies as narrow strips 
associated with Philo and Pope soils along the small creeks of Poor 
Valley and Poor Valley Ridge. 

A profile description is as follows: 

0 to 7 inches, gray mottled with yellow and brown friable fine 
sandy loam. 

7 to 30 inches, gray mottled with yellow and brown firm but 
friable fine sandy clay loam. 


The material of this lower layer is variable in texture. In places, it 
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is more sandy throughout its entire depth and some parts consist of 
laminations or layers that vary greatly from each other in texture. 
All layers are medium to strongly acid and low in organic matter. The 
material is permeable to roots, but their development is limited through- 
out much of the growing season by the high water table. 

This type is not well suited to crops requiring tillage, but most areas 
are fairly well suited to pasture. Areas properly drained artificially 
are suited to crops, as corn and certain hay crops, but the feasibility of 
such improvement depends on several other factors besides the soil. 

About 70 percent of this soil is cleared, and most of this is used for 
hay and pasture. Moisture relations are favorable for these crops, but 
the quality of the vegetation is generally poorer than that on better 
drained more fertile soils. Redtop, sedges, and other lowland plants 
predominate on most areas used for hay and pasture. Except on the 
wettest parts, considerable improvement in the quality and quantity 
of hay and pasture can be expected from applications of fertilizer, 
especially lime and phosphorus. Where such treatment is practiced, 
bluegrass and white clover tend to come in. Corn yields on those areas 
now used for this crop average only fair, and during exceptionally wet 
seasons they are very low. 


Bolton loam.—A brownish-red soil commonly associated with soils 
of the Fullerton series, developed over dolomitic limestone and lying . 
in a predominantly rolling to hilly landscape. The relief is hilly (12 
to 30 percent), and internal drainage is good. Native vegetation was 
predominantly oak, hickory, chestnut, yellow-poplar, and maple. All 
of this has been cut-over with the result that in many areas other less 
useful species are now intermixed. All chestnut is now either dead or 
has been cut-out. 

This is one of the least extensive of the Bolton soils. Most of it is 
in the south-central part of the county and on Copper Ridge. 

A profile description of a sample in a cultivated area is as follows: 


0 to 10 inches, brown to light reddish-brown very friable silt 
loam. The material has a fluffy, slightly spongy feel. 

10 to 50 inclies, brownish-red or red friable silty clay. Small 
dark-brown concretions are common in this layer. 

50 inches +-, yellowish-red mottled or splotched with gray and 
dark-red firm but friable silty clay. Bedrock dolomitic 
limestone is at a depth of 25 to 30 feet. 


The soil is medium to strongly acid throughout and is permeable to 
roots and water. In most places there are a few small chert fragments 
throughout the soil mass, and sandstonelike fragments are common on 
those areas associated with the sandy Fullerton and sandy Clarksville 
soils. In some places the surface soil is lighter colored and has a some~- 
what less fluffy feel in the surface layer. 

Fairly well suited to crops and to pasture, the fertility of this soil is 
moderately high and the soil is productive of most crops commonly 
grown. Its hilly surface makes its workability somewhat difficult and 
contributes to making it subject to severe damage by runoff when not 
properly managed. Its tilth is not so good as that of the Dewey and 
Fullerton silt loams masmuch as tillage implements will not scour well, 
particularly in the areas having a more fluffy or spongy surface soil. 
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Practically all this soil is in forest. Corn, small grains, and most 
hay crops are suited to it, but row crops should not be grown frequently. 
Moderately long rotations consisting chiefly of fall-sown small grains, 
hay, and pasture are suitable providing the soil is maintained in a suffi- 
ciently productive state to support a good vegetative cover. Lime and 
phosphorus are the chief fertilizers needed and are particularly required 
if good yields of red clover and alfalfa are to be obtained. Other plant 
nutrients, however, must be replenished also under a system of contin- 
uous cropping. Owing to the erosion hazard on the slopes, tillage and 
planting should be on the contour and strip cropping and terracing may 

be advantageous under some conditions. Under a relatively high level 
' of management, corn can be expected to yield 30 to 35 bushels, wheat 
15 to 20 bushels, and lespedeza 114 to 11% tons of hay an acre. 

Water control is an important part of a good system of management, 
and adequate fertilization with long rotations that keep a good close- 
growing cover on this soil most of the time contribute much to this 
accomplishment. Contour tillage should be practiced as much as pos- 
sible, and under some circumstances strip cropping and terracing may 
be beneficial. 

A few areas of Dewey silt loam, hilly phase, are included with this 
type because of its limited area and similarity. 


Bolton loam, eroded phase.—As a result of erosion this soil differs 
from the type in having lost 50 to 75 percent of the surface soil. Over 
much of the area the plow layer consists of a mixture of surface and 
subsoil materials, and in some places it consists almost wholly of sub- 
soil material. Much of the 4- to 6-inch surface layer is reddish-brown 
silty clay loam. Below this is brownish-red firm but permeable silty 
clay similar to that of the subsoil of the type. 

This is the most extensive of the Bolton soils. Most of the areas 
range from 5 to 40 acres in size and are intermingled chiefly with Fuller- 
ton and other Bolton soils. 

The soil is fairly well suited to crops and pasture. It is moderately 
productive, but its strong slope makes it difficult to work and to con- 
serve properly against losses by runoff. Its tilth is somewhat less 
favorable than that of Dewey and Fullerton silt loams, due to the partial 
incorporation of heavy subsoil material in the plow layer and to the 
failure of the more fluffy or spongy areas to scour well when tilled. 

All this soil has been cleared and cultivated. About 30 percent is 
used for corn and small grains, 40 percent for hay and pasture, 20 per- 
cent is idle or unimproved pasture, and about 10 percent is abandoned 
at least temporarily. No very systematic rotation is followed, and fer- 
tilizer when used is applied chiefly for row crops, although some is used 
for small grains. Some lime and phosphate have been applied for both 
crops and pasture and favorable results are common. Under average 
conditions corn yields about 20 bushels. wheat 8 to 12 bushels, and 
lespedeza 144 to 1 ton an acre. Most pasture consists of a variable 
mixture of plants, chief of which are redton, lespedeza, and broomsedge, 
with other less palatable grasses intermixed. The carrying capacity of 
such pasture is moderate. 

Good management requires fairly long rotations of fall-sown small 
grains, hay, and pasture crops. Red clover, alfalfa, and timothy are 
suited to this soil, but the legumes require at least lime and phosphorus 
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in order to produce well. Moderate applications of practically all plant 
nutrients are necessary if the productivity for all crops is to be main- 
tained at a high level. Both the quality and carrying capacity of 
pasture may be improved under proper fertilization, which includes 
especially lime and phosphorus. Applications of 2 to 3 tons of lime 
an acre are generally sufficient if made at intervals of 4 to 6 years. 
Small areas of Dewey silty clay loam, eroded hilly phase, are included 
with this soil. 


Bolton loam, eroded rolling phase.-——As a result of erosion this 
soil differs from the type in having a less sloping surface that has lost 
50 to 75 percent of its surface. The surface is undulating to rolling, the 
gradient seldom exceeding 12 percent. Internal drainage is good, and 
roots penetrate the soil easily. Most areas are on ridge tops associated 
with other Bolton soils. 

This soil includes a small acreage that has not been materially eroded 
and most of it is still in forest. There are also very small areas that 
have been severely eroded and here the plow layer consists almost 
wholly of brownish-red or red firm silty clay. 

Well suited to crops and pasture, this soil is moderately fertile, is not 
difficult to conserve, and is easily worked except that some difficulty is 
experienced in getting tillage implements to scour well. 

All except a small part of this soil is cleared and is used either for 
crops or for pasture. Approximately 40 percent is used for corn, 40 per- 
cent for hay and rotation pasture, and most of the rest for small grains. 
Although the acreage is relatively small, tobacco is an important crop. 
Crops are rotated some, but row crops are not uncommonly grown sev- 
eral years in succession. Manure and commercial fertilizer are applied 
in fairly heavy applications for tobacco, but other crops receive little 
manure and irregular and light applications of other fertilizer. Cover 
crops are grown occasionally by some farmers to be turned under, and 
lime has been applied to a large part of the acreage. Yields under 
average conditions are as follows: Corn, 25 to 30 bushels; wheat, 10 
to 15 bushels; and timothy and clover hay, 84 to 114 tons an acre. 

Good management includes particularly the use of a 3- or 4-year 
rotation in which are legume hay or pasture crops and cover crops and 
adequate fertilization, including especially phosphorus and lime. and 
adequate protection against the hazards of runoff water especially on 
the more sloping parts. Good pasture especially requires lime and 
phosphorus and the eradication of weeds and brushy growth. 


Bolton loam, steep phase.—This phase differs from the type in hav- 
ing a stronger slope (25 to 40 percent), a little greater chert content, 
and less depth to bedrock. Most of the small aggregate area is in the 
southern part of the county. 

Chiefly because of its steep slope, this soil is poorly suited to crops 
requiring tillage but is well suited to pasture. Tillage of these areas 
involves considerable effort and much risk of damage by erosion. 

All this soil is in forest consisting chiefly of oak. hickory, yellow- 
poplar, and maple, with some pine intermixed. Good permanent pas- 
ture may be maintained where grass and clover is established directly 
following the clearing of the land. 

A very small quantity of Dewey silt loam, steep phase, is included 
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with this soil, and these areas are associated with the Dewey soils. 


Bolton loam, eroded steep phase.—As a result of erosion this soil 
differs from the type in having a steeper slope and in having lost 50 to 
75 percent of its surface soil. The chert content is a little higher, and 
the depth to bedrock is shallower and more variable. This phase is 
commonly associated with Bolton, Fullerton, and Clarksville soils north 
and east of Perrin Hollow School. 

Because of its steep slope and limited productivity, this soil is poorly 
suited to crops requiring tillage. It is suited to pasture but is subject 
to damage by runoff even in this use, if a good vegetative cover is not 
maintained. 

All this soil has been cleared but about 25 percent has reverted to 
forest or is idle. About 15 percent is used for corn, 50 percent for hay 
and pasture, and 10 percent for small grains and other crops. Yields 
are lower and soil losses by erosion are greater than on the type. 
Pasture is generally of fair quality and is much improved by proper 
fertilization. Lime and phosphorus are the chief fertilizer elements 
needed to improve pasture. Generally some special effort is required 
to keep weedy and brushy growth suppressed. 

A small quantity of Dewey silty clay loam, eroded steep phase, and a 
small quantity of purplish variation developed over material weathered 
from the rock of the Tellito formation is included in this soil. 


Bolton silty clay loam, severely eroded phase.—This soil differs 
from the loam type in having lost practically all of the surface soil and 
in places part of the subsoil as a result of erosion. Small gullies are 
common though not sufficiently abundant to prohibit tillage. The sur- 
face is hilly, the gradient ranging from 12 to 30 percent. The plow layer 
is predominantly brownish-red firm but moderately permeable silty 
clay. Percolation is retarded and runoff develops quickly during peri- 
ods of precipitation. 

The small aggregate area of this soil is widely distributed in associa- 
tion with Fullerton, Clarksville, and other Bolton soils. 

This soil is poorly suited to crops requiring tillage, but under good 
management is well suited to pasture. The productivity is low and the 
soil is difficult to work and conserve. Because of the slow percolation 
of water and the strong slope, runoff is hard to control. 

All this soil has been cleared and cropped but about 30 percent has 
heen abandoned and is now occupied either by a reestablished forest 
cover or a brushy growth of sassafras, persimmon, and broomsedge. 
About 25 percent is used for corn, 10 percent for small grain, and the 
rest for hay and pasture. Yields of all crops are low, and hay and 
pasture are of fair to poor quality. Row crops are grown more fre- 
quently than the physical condition of this soil warrants and inadequate 
fertilization is the general rule. 

When possible this soil should be used for permanent pasture. With 
proper fertilization and control of weedy and shrubby growth pasture 
should arrest further serious losses of soil material by erosion and after 
a few years develop a cover of fair to good quality grazing vegetation. 
When the fertility has been sufficiently recovered, bluegrass and white 
clove: can be expected to comprise a considerable part of the pasture 
sod. 
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Bolton silty clay loam, severely eroded steep phase.—This phase 
has a steeper slope than Bolton loam, and has lost practically all the 
surface soil and in places part of the subsoil by erosion. The gradient 
ranges from 25 to 45 percent. Small gullies are common but are not 
sufficiently large or abundant to prohibit tillage. 

It is poorly suited to crops and pasture. Its productivity is low; 
it is difficult to work; and when tilled it is practically impossible to 
prevent serious loss by runoff. 

All this soil has been cleared and cropped, but more than 50 percent 
of it is now abandoned to forest or lies idle. The greater part of the 
rest is used for pasture or hay. Most of the hay is lespedeza, and the 
pasture is chiefly lespedeza and redtop with variable quantities of 
broomsedge and brushy growth intermixed. Hay and pasture yields 
are low. Most areas probably can be best used for forest, although 
with proper fertilization the most favorably located areas, as on some 
of the north-facing slopes, may be improved to where they afford good 
pasture. 


Bruno fine sandy loam.—Occurs on the first bottoms along the 
Holston River and consists of sandy alluvium deposited by the river, 
the material of which was derived chiefly from sandstone and shale with 
some from limestone intermixed. The surface is nearly level to gently 
undulating, and internal drainage is good except as interfered with by 
flooding. In general, the soil occupies the higher parts of the bottoms. 
About half of the aggregate area was inundated by the Cherokee Reser- 
voir. The areas now in the county are along the Holston River down- 
stream from the reservoir, and a few along the Clinch River above the 
upper limit of Norris Reservoir in the northern part. Most areas are 
associated with the loamy fine sand and with Huntington silt loam. 
The native vegetation was moisture-tolerant deciduous hardwoods. 

A profile description is as follows: 


0 to A inches, light-brown or light yellowish-brown fine sandy 
‘oam. 

15 inches +, lighter brown friable material that is generally 
finer textured loam or friable sandy clay loam. 


In places the subsoil grades into coarser rather than finer textured 
material and these areas approach the loamy fine sand type in their 
textural nature. Bedrock lies at a considerable depth. 

This soil is slightly acid, its content of the chief plant nutrients is 
moderate, and the quantity of organic matter is rather low. It is easily 
permeable to roots and moisture, and its ability to hold moisture avail- 
able to plants is fairly good. The most sandy areas are droughty. The 
water table is at a depth of 8 to 10 feet in most areas. All areas are 
subject to overflow, but the frequency and extent of overfiow have been 
reduced by the establishment of the Cherokee Reservoir. 

This type is good to very good cropland and good pasture land. Its 
productivity is good, it responds well to fertilization, and it is easily 
worked and conserved. It is particularly well suited to corn and the 
many truck crops that require an open, easily cultivated seedbed. 

Practically all this soil has been cleared and is now used for crops or 
pasture. About 60 percent is used for corn, about 25 percent for hay 
and pasture, and most of the rest for small grains and truck crops. 
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Short rotations and, on some fields, long sequences of corn year after 
year are used. Some mixed fertilizer is used on corn and small grains, 
but only a small quantity of barnyard manure is used, and very few 
green-manure crops are grown. Under average conditions, corn yields 
about 32 bushels, lespedeza about 1.1 tons, and wheat about 15 bushels 
an acre. 

Increased fertilization, organic matter, and somewhat longer rota- 
tions can be expected to increase yield appreciably. Inasmuch as 
this soil is more sandy and less acid than most of the upland soils, the 
lime requirement is less. Nitrogen, phosphorus, and potassium are all 
needed in order to maintain a high productivity under a system of mod- 
erately intensive use. Red clover, alfalfa, white clover, and other 
legumes produce well where the fertility is brought to a moderately 
high level. Good pasture can be established, although the carrying 
capacity and quality hardly equal that of well-managed pastures on 
soils as Lindside silt loam and Hayter loam. Under a high level of 
management, corn yields about 45 bushels, barley about 28, and red 
clover about 2 tons an acre. 


Bruno loamy fine sand.—The most sandy soil of the first bottoms 
along the Holston River, derived from sandstone with some material 
from limestone and shale intermixed. The surface is undulating or 
gently billowy with a strongly sloping escarpment adjacent to the river 
channel. Internal drainage is very rapid or, from the standpoint of 
agricultural needs, excessive. 

Probably half the area was covered by the impounded water of the 
Cherokee Reservoir. Practically all the acreage now in the county is 
along the Holston River below Cherokee Dam. Almost all the areas 
either lie 2s natural levee strips adjacent to the river channel or on low 
islands. Where they occur as natural levees, they are a little higher 
than the other adjoining soils of the first bottoms. All areas are sub- 
ject to overflow but the frequency and extent have been reduced since 
the establishment of Cherokee Reservoir. 

A profile description is as follows: 


0 to 20 inches, light-brown or light yellowish-brown loamy fine 
sand. 

20 inches +, lighter colored fine sand. Bedrock is at a consid- 
erable depth. 


This soil is moderately acid and low in plant nutrient and organic 
matter. It is open or very permeable and infiltration is very rapid, 
very little, if any, runoff developing during rains. Its capacity for 
holding moisture available to plants is small, and consequently it is a 
droughty soil for shallow-rooted crops. On those areas where the 
water table is not at too great a depth, the deep-rooted crops are much 
less subject to drought. 

This is a fair soil for crops and a poor soil for pasture. Its moisture 
relations are relatively unfavorable for many crops and pasture plants 
and it is difficult to develop and maintain a high productivity. Deep- 
rooted plants, as corn, sorghum, sericea lespedeza, and melons are prob- 
ably among the better suited crops. 

A large part of the soil is used for crops and pasture. About 50 
percent is used for corn and truck crops, about 25 percent for hay and 
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pasture, and the rest for small grains. Yields of all crops are ordinarily 
low. Light applications of fertilizer are used for corn and wheat, and 
a small quantity of manure is applied to some areas. Where heavy 
fertilization is practiced and showers persist during the growing period 
or irrigation is practiced, good yields can be expected. The more 
favorable areas are well suited to certain truck crops, as melons, where 
ample plant nutrients and moisture are supplied. In general pastures 
are not of good quality, and the grazing period is generally short because 
of the unfavorable moisture conditions. 


Clarksville cherty silt loam.—Most of the areas are on rounded 
ridge crests associated with Fullerton and other soils of the Clarksville 
series. The soil is developed over cherty dolomitic limestone. Prac- 
tically all the areas are in the vicinity of Hinds and Copper Ridges. 
This is the least extensive of the Clarksville soils. 

The surface is undulating to rolling, and internal drainage is good. 
Although some drainage is by way of surface drainways to permanent 
streams, a notable part is to sinkholes most of which have adequate 
underground outlets. The native vegetation was principally deciduous 
hardwoods, as oak, hickory, sourwood, and yellow-poplar. 

More than half of the acreage has lost 50 to 75 percent of its surface 
soil as a result of erosion. The remaining acreage is virtually uneroded. 

The following description is of that part not materially eroded: 


0 to 14 inches, light-gray friable cherty silt loam. 

14 to 32 inches, yellow firm friable cherty silty clay loam. 

32 inches +-, reddish-yellow or yellow splotched with red, gray, 
and brown firm but friable cherty silty clay loam. Bedrock 


cherty dolomitic limestone is at 20 to 40 feet below the 
subsoil. 


Chert fragments from less than an inch to 6 inches in diameter are 
throughout the soil mass, and in places they are so abundant as to 
practically prohibit tillage operations. The organic-matter content 
is very low, and the reaction throughout the entire soil is medium to 
strongly acid. The water-holding capacity is fair to good, and the 
soil mass is permeable to plant roots and moisture. 

The areas that have been materially eroded have a 4- to 6-inch sur- 
face layer of grayish-yellow cherty silt loam below which is yellow 
cherty silty clay loam subsoil. There are a few spots where yellow 
subsoil material is exposed. In general, chert is much more abundant 
on the surface of the eroded areas. 

This soil is fair as cropland and pasture. Its low natural fertility 
causes very low crop yields and pasture of poor quality unless com- 
paratively heavy fertilization is practiced. If properly managed, it is 
well suited to corn, tobacco, potatoes, sweetpotatoes, oats, rye, redtop, 
lespedeza, and soybeans. With ample fertilization, including manure 
and lime, red clover yields are satisfactory. Peaches, grapes, and rasp- 
berries can be expected to yield well if given proper care and adequate 
fertilization. 

About 25 percent of the soil is under forest, about 20 percent is used 
for row crops, principally corn, 25 percent for hay and pasture, 20 per- 
cent for small grain, and 10 percent is idle. Tobacco is the chief cash 
crop. Under present management the average acre yields are about 

644886—48—4 


50 SOIL SURVEY SERIES 1940, No. 4 


15 bushels of corn, 8 bushels of wheat, 700 pounds of tobacco, and 1/2 
to 3/4 ton of hay. Most of the pastures are of poor quality and consist 
chiefly of broomsedge except where they are well managed. Lespedeza 
is the main hay crop. Korean lespedeza following row crops that had 
been treated with light applications of mixed fertilizer yielded 0.9 ton 
of hay. On a field of this type in an adjoining county, tobacco treated 
with moderate application of manure and 650 pounds of mixed fertilizer 
yielded 1,200 pounds an acre, and potatoes with a fairly heavy appli- 
cation of manure yielded 80 bushels. 

The management differs somewhat from place to place. The most 
common rotation used is: Corn, 1 year; small grain, 1 year; and les- 
pedeza or lespedeza and grass, 1 or 2 years. Some fertilizer is generally 
some evidence that immediate response to fertilization is greater than 
vears of cropping, it is a common practice to allow this soil to be idle 
for 2 to 5 years. Mechanical means for water control, as terracing 
are not generally practiced. 

The response of this soil to good management is notable. There is 
used for these crops but the kind and quantity differ. After several 
that for the Dewey soils but that the beneficial effects are not so lasting. 
This indicates that in a good management procedure, applications of 
amendments should be lighter but more frequent than on soils as those 
of the Dewey series. As the Clarksville soils are low in lime and phos- 
phorus, the frequent replenishment of these constituents should be one 
of the major parts of a good system of management; in fact, if lezumes 
as red clover and alfalfa are to be grown, it is essential that both be 
applied. One field of Kansas common alfalfa on an area outside the 
county that had lain idle for 2 years and then fertilized with 250 pounds 
of 43-percent triple superphosphate, 214 tons of lime, and a moderate 
application of manure yielded 2.5 tons of hay an acre the first year. 
The second year the equivalent of 150 pounds of triple superphosphate 
was applied and the yield during a dry season from four cuttings was 2 
tons. Organic matter is also essential to the maintenance of a relatively 
high productivity, and for this purpose the turning under of legume or 
small-grain cover crops is beneficial where manure is not available. 
Pastures of good quality are more difficult to maintain than on the more 
fertile soils. Both lime and phosphorus are required if the more palat- 
able pasture mixtures are to be maintained. 


Clarksville cherty silt loam, hilly phase.—One of the less extensive 
of the Clarksville soils. Areas of it are associated with other phases 
of the type and all are associated with areas of thé Fullerton, Clarks- 
ville, and Bolton soils. The hilly surface, chertiness, and low fertility 
are largely responsible for its poor suitability for crops and only fair 
suitability for pasture. If it is to be tilled, rotations consisting chiefly 
or wholly of close-growing crops should be used. 

The 8- to 10-inch surface layer is gray cherty silt loam below which 
is yellow cherty silty clay loam subsoil. This phase differs from the 
tyne in having a more hilly surface (12 to 30 percent) and in not having 
lost an appreciable part of the surface soil by erosion. The depth to 
bedrock is more variable and in general a little less than that of the 
type, and chert is somewhat more abundant. 

Forest, consisting of oak, hickory, sourwood, and vellow-noplar with 
some pine, covers all this soil. Cleared areas will afford fair pasture, 
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but good quality grazing will require substantial applications of lime 
and phosphorus. If conditions make it necessary to use this soil for 
crops, a rotation should be used that will keep the soil covered by a 
sod or close-growing crop as much of the time as possible. A good 
rotation consists of fall-sown small grains and lespedeza with very 
infrequent row crops. Good yields will require moderate but frequent 
applications of fertilizer and |ime. 

Included with this soil are small areas of Fullerton cherty silt loam, 
hilly phase, too small to be represented separately on the map. 


Clarkesville cherty silt loam, eroded hilly phase.—One of the less 
extensive of the Clarksville soils, this soil is associated chiefly with 
other Clarksville soils in the Hinds Ridge and Copper Ridge sections. 

The 4- to 6-inch surface layer is grayish-yellow cherty silt loam with 
a few spots in which the subsoil is exposed. Below this layer is the 
yellow firm but friable cherty silty clay loam subsoil. This soil differs 
from the eroded areas of the type chiefly in having a hilly rather than 
rolling surface (12 to 30 percent). Its hilly surface, chertiness, and 
low fertility are largely responsible for its poor suitability for crops 
and fair suitability for pasture. Areas to be tilled are suited to rota- 
tions consisting of close-growing crops and pasture. 

All this soil has been cleared and cropped but about a fourth of it 
has been abandoned to forest or unimproved pasture. About 20 percent 
of it is used for corn, 40 percent for hay and improved pasture, and 
15 percent for small grains, chiefly oats and rye, and other crops. 
Average yields are low. Due to the difficulty of controlling runoff, 
close-growing crops should be grown and the surface kept under a grow- 
ing vegetation as much of the time as possible. For this purpose, fall- 
sown small grains, lespedeza, redtop, and other biennial and perennial 
legume and grass hay and pasture crops are well suited. Where con- 
ditions permit, this soil is best used as permanent pasture. The quality 
of pasture vegetation will improve greatly where ample applications of 
lime and phosphorus are made. 

Included with this soil are a few areas of Fullerton cherty silt loam, 
eroded hilly phase, too small to show separately on the map. 


Clarksville cherty silt loam, steep phase.—This phase differs from 
the type chiefly in having a steeply sloping surface and a more variable 
thickness of the soil layers and depth to bedrock. The surface is steep, 
the gradient ranging from 30 to more than 50 percent. The soil is 
developed over cherty dolomitic limestone and has good internal drain- 
age. Surface drainage is chiefly through drainways and creeks, al- 
though a small quantity is to sinkholes that generally have adequate 
underground outlets. The native vegetation was chiefly oak, hickory, 
sourwood, and yellow-poplar. 

This is one of the more extensive Clarksville soils. Most of it is 
associated with the Fullerton, Clarksville, and Bolton soils, principally 
in the northwestern part of the county. 

A profile description is as follows: 


0 to 12 inches, light-gray friable cherty silt loam. 

12 to 20 inches, yellow firm but friable cherty silty clay loam. 

20 inches +, reddish-yellow or yellow splotched with red, gray, 
and brown firm but friable cherty silty clay loam. 
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A great part of this soil is much more cherty than that of the type, 
and the depth to bedrock is more variable and in general shallower. 
The entire profile is medium to strongly acid. 

Because of its steep slope and low fertility, this soil is poorly suited 
to crops and only fairly to poorly suited to pasture. Its best use is for 
forest, which consists of oak, hickory, sourwood, and yellow-poplar, 
with some yellow pine. When cleared, areas afford some pasture but 
the carrying capacity is low unless substantial quantities of phosphorus 
and lime are applied. 

A few areas of Clarksville cherty fine sandy loam, steep phase, are 
included with this soil. 


Clarksville cherty silt loam, eroded steep phase.—This soil differs 
from the type in having a steep slope and in having lost 50 to 75 percent 
. of the surface layer by erosion. The layers and depth to bedrock are 
more variable and the chert content is greater. Included with this soil 
is a small severely eroded acreage from which all the surface soil and 
in places part of the subsoil have been lost as a result of erosion. The 
areas of this soil are not large and are thinly distributed throughout 
areas of Fullerton, Clarksville, and Bolton soils. 

The soil is very poorly suited to crops and only fairly to poorly suited 
to pasture. All this soil has been cleared and tilled, but a great part 
is now used either as unimproved pasture or has been allowed to revert 
to a brushy or forest growth. Only a very small part is cropped. 
Unimproved pasture is of poor or fair quality and the carrying capacity 
is low. Good pasture requires at least substantial applications of lime 
and phosphorus and the suppression of weedy and brushy growth. 
Stands of bluegrass and white clover are not easily maintained, but 
lespedeza and redtop are relatively well suited to it. Its best use is for 
forest. 


' Clarksville fine sandy loam, eroded phase.—This soil differs from 
the cherty silt loam in having a notable quantity of sand throughout 
its profile. It is developed from arenaceous or sandy dolomitic lime- 
stone of the Knox dolomite formation. The surface is undulating to 
rolling, and most of the areas are on rounded ridge tops. Interna] 
drainage is good. The native vegetation was mostly deciduous hard- 
woods, chiefly oak, hickory, sourwood, and yellow-noplar. 

Almost all the aggregate area is in the area south of Richland Knobs. 
This soil is medium to strongly acid throughout its entire depth. 

A profile description is as follows: 

0 to 6 inches, light-gray fine sandy loam. 

6 to 30 inches, yellow (in places reddish-yellow when moist) 
moderately firm but friable fine sandy clay loam containing 
some chert. 

30 inches +, reddish-yellow or yellowish-red splotched with 
red and gray firm but crumbly fine sandy clay containing 
some chert. Sandy dolomitie limestone bedrock is at a 
depth of 20 to 40 feet. 


The thickness of the surface layer varies greatly. The very limited 
acreage that has never been tilled has a surface layer 10 to 14 inches 
thick, and in these areas the surface inch or two is dark gray, due to the 
relatively high content of organic matter. On the other hand there 
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are patches where nearly all or all of the surface soil has been lost by 
erosion and the heavier yellow subsoil is exposed. A few small areas 
have some chert, but these are too small to have been delineated as 
areas of the cherty phase. The organic matter of the upper 2 inches 
of the virgin areas is not very permanent and consequently disappears 
within a short time after cultivation. The permeability of this soil 
is good and the moisture-holding capacity is moderate. Its natural 
fertility is very low. 

This soil is fair as cropland. It is easily worked and the control of 
runoff is not difficult; but its natural fertility is low and at, least under 
average management, rather difficult to maintain at a high level of 
production. It is only fair pasture land, the quality of the vegetation 
being rather poor unless heavy applications of fertilizer are made. It 
is physically suited to row crops, as corn, and sorghums for forage, 
certain small grains, and lespedeza and redtop. It is suited to more 
exacting crops only if substantial applications of fertilizer are made 
regularly. 

Practically all this soil is cleared and most of it is cropped or used 
for pasture. About 25 percent is used for corn, 30 percent for hay and 
temporary pasture, 25 percent for small grains, chiefly wheat, a small 
part for tobacco and truck crops, and about 15 percent is idle. Crops 
are not systematically rotated, although some farmers follow a rotation 
consisting of 1 year of corn or tobacco followed by small grain and 
lespedeza the second year. Lespedeza may follow for 2 or 3 years after 
the small grains. Some commercial fertilizer is used for corn and 
small grain, and substantial applications with some manure are used for 
tobacco. I¢ is also a common practice to crop this soil for several years 
in succession after which it is allowed to lie idle for several years 
before cropping is resumed. Pasture is seldom fertilized or otherwise 
given special care. The vegetation consists predominantly of brooms- 
edge and a variable quantity of brush and weeds. Under average man- 
agement, corn yields about 15 bushels an acre, wheat 8 to 10 bushels, 
tobacco 700 pounds, and lespedeza and redtop hay 1/2 to 1 ton. 

The productivity of this soil can be greatly improved although its 
maintenance at a high level is more difficult than that of the more 
fertile soils, as Emory silt loam. Moderately long rotations including 
legume cover crops to be turned under as green manure are well suited 
to this soil, and substantial applications of lime and phosphorus are 
also required if good yields are to be obtained. Under average condi- 
tions lespedeza and redtop are the best suited hay crops; more exacting 
erops, as red clover and timothy, can be grown when the fertility has 
been raised to a relatively high state. Pastures can be expected to 
improve greatly when lime and phosphorus are added and the weeds and 
brush eradicated. Lespedeza, redtop, and orchard grass are among 
the more substantial pasture plants that improve the grazing when 
proper fertilization is practiced. 


Clarksville fine sandy loam, eroded hilly phase.—-This phase 
differs from the eroded phase in having a stronger slope (12 to 30 per- 
cent). The surface and subsoil layers are more variable in thickness 
and in general are thinner than those of the less steep type. All this 
soil is well drained. Most of it is widely distributed over the area 
south of Richland Knobs. 
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This soil is poor cropland and fair pasture land. Its low natural 
fertility and strong slope make it difficult to maintain the soil in a highly 
productive state. Unless heavily fertilized, the less exacting meadow 
and pasture crops, as lespedeza and redtop, are best suited to it. 

About 90 percent of this soil is cleared. Of this about 20 percent 
is used for corn, 20 percent for small grains, principally wheat, 30 
percent for hay and temporary pasture, 10 percent for other crops, and 
about 10 percent lies idle. The idle land is occupied by a brushy 
growth, chiefly sassafras, persimmon, and briers, but some of it affords 
a limited quantity of grazing. Some fertilizer is commonly used for 
row crops and wheat, but very little manure is available and cover 
crops to be turned under are not commonly grown. Crop yields and 
the carrying capacity of pasture is low under average management. 
Crops and pasture respond well, however, to good management, although 
high yields are difficult to maintain. Long rotations consisting chiefly 
of close-growing small grains, hay, and pasture should be used where 
conditions require that the soil be cropped. Tillage operations should 
be on the contour and kept at a minimum. Where conditions make it 
feasible, permanent pasture is considered one of the best uses for this soil. 
Lespedeza and redtop respond well to substantial applications of lime 
and phosphorus, 


Clarksville cherty fine sandy loam, eroded phase.—This soil has 
sufficient chert throughout the surface layer to interfere materially with 
cultivation. It is developed from arenaceous or sandy dolomitic lime- 
stone of the Knox dolomite formation. The surface is undulating to 
rolling and most of the areas are on rounded ridge tops. The native 
vegetation was mostly deciduous hardwoods, chiefly oak, hickory, sour- 
wood, and yellow-poplar. 

The separate areas of this soil are small and closely associated with 
other sandy Clarksville types and phases south of Richland Knobs. 

A profile description of the type, similar to this pliase except for 
the thickness of the surface layer, is as follows: 


0 to 6 inches, light-gray cherty fine sandy loam or loam. 

6 to 30 inches, yellow (in places reddish-yellow when moist) mod- 
erately firm but friable cherty fine sandy clay loam. 

30 inches +, reddish-yellow or yellowish-red splotched with red and 
gray firm but crumbly fine sandy clay containing some chert. 
Some dolomitic limestone bedrock is at a depth of 20 to 40 feet. 


The thickness of the surface laver varies greatly. The small part 
that has never been cultivated has a surface layer 10 to 14 inches thick, 
and in these areas the surface inch or two is darker gray because of the 
relatively high content of organic matter. In a few small areas or 
patches where nearly all or all of the surface soil has been lost by 
erosion the heavier yellow subsoil is exposed. The organic matter of 
the upper 2 inches of the virgin areas is not very permanent and dis- 
appears within a short time following cultivation. The permeability 
and internal drainage are good and the moisture-holding capacity is 
moderate. The soil is low in natural fertility, and is medium to 
strongly acid. 

_This soil is fair cropland. It is easily worked and runoff is not 
difficult to control, but it is difficult to maintain in a moderately high 
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productive state, and exacting crops require special fertilization. Corn, 
sorghums for forage, certain small grains, and lespedeza and redtop 
are among the better suited crops. This soil affords only fair pasture. 
The grazing value is not high except where heavy applications of fer- 
tilizer are made. 

Most of the land is cleared and used either for crops or pasture. 
About 20 percent is in forest, 15 percent is idle, 20 percent is used for 
corn, 20 percent for hay and temporary pasture, and 20 percent for 
small grains, principally wheat. Crops are not systematically rotated, 
although some farmers follow a rotation consisting of 1 year of corn 
followed by small grains and lespedeza the second year. Lespedeza 
may follow for 2 or 3 years after the small grain. Some commercial 
fertilizer is used for corn and small grain. It is also a common practice 
to crop this soil for several years in succession, after which it is allowed 
to lie idle for several years before cropping is resumed. Pastures are 
seldom fertilized or otherwise given special care, consequently they are 
of poor quality and low carrying capacity. The vegetation consists 
predominantly of broomsedge and some brush and weeds. Under 
average management, corn yields about 13 bushels, wheat 6 to 8 bushels, 
and lespedeza and redtop hay 1/3 to 8/4 ton an acre. 

The productivity can be greatly improved although its maintenance 
at a high level is more difficult than that of the more fertile soils, as 
Emory silt loam. Moderately long rotations including legume cover 
crops to be turned under are well suited to this soil, and substantial 
applications of lime and phosphorus are required also if good yields 
are to be obtained. Under average conditions, lespedeza and redtop 
are the best suited hay crops, yet more exacting crops, as red clover and 
timothy, can be grown when the fertility has been increased. Pastures 
improve where lime and phosphorus have been applied and weeds and 
brushy growth eradicated. Lespedeza, redtop, and orchard grass are 
among the more substantial pasture plants that can be relied upon to 
improve the grazing when proper fertilization is practiced. 


Clarksville cherty fine sandy loam, hilly phase.—This phase differs 
from the eroded phase in having a stronger slope and in not being eroded 
to an appreciable degree. Most of it is practically uneroded. The 
surface is hilly, the slope ranging from 12 to 25 percent. The areas 
are larger than those of the Clarksville soils having a smoother surface, 
and they commonly include ridge tops of less gradient than 12 percent 
that are too narrow to map as smoother phases. 

This is the most extensive of the Clarksville soils and the separate 
areas commonly range from 50 to 250 acres. It is widely distributed 
south of Richland Knobs. 

Because of its strong slope, chertiness, and low fertility, this soil is 
not well suited to crops requiring tillage. Its suitability for pasture 
is fair. Grazing vegetation under average conditions is less desirable 
than on more fertile soils. Many of the forested areas are probably 
best retained as forest. 

Practically all this phase is forested with oak, hickory, yellow-poplar, 
and sourwood, with some pine. All the forest has been cut-over. Areas 
to be cropped will require careful management if they are to be built 
up to and maintained in a productive state. Long rotations consisting 
chiefly of small grains, hay, and pasture crops and consistent fertiliza- 
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tion are necessary to accomplish this. Organic matter and all of the 
important nutrient elements—nitrogen, phosphorus, potassium, and 
lime—in substantial quantities are necessary if good yields are to be 
obtained. Contour tillage and possibly strip cropping should be prac- 
ticed in order to control runoff. This soil is suited to permanent pas- 
ture, consisting of lespedeza, redtop, and orchard grass. More exacting 
pasture plants, as white clover and bluegrass, can be grown with some 
success if their lime and phosphorus requirements are fulfilled. With 
proper management, oats yield about 18 bushels, wheat about 10 
bushels, and lespedeza hay about 3/4 ton an acre. 


Clarksville cherty fine sandy loam, eroded hilly phase.—Differs 
from the eroded phase in having a hilly rather than rolling surface and 
consists of areas that have been cleared and eroded to the extent 
that subsoil material is within plow depth over half or more of the area. 
The depth to subsoil material varies greatly because af the wide 
difference in the rate at which material was lost by erosion. 

This is one of the more extensive of the Clarksville soils. The areas 
are relatively large and are widely distributed throughout the county 
south of Richland Knobs. 

Because of its stronger slope, chertiness, and low fertility, this soil 
is not well suited to crops requiring tillage. Its suitability for pasture 
is poor to fair. Grazing vegetation under average conditions is less 
desirable than on the more fertile soils, and on the more eroded parts 
it is of very low value. 

At one time all this soil has been cleared and cropped. About 20 
percent has been reforested by pine; about 10 percent lies practicallv 
idle and is covered by au intermittent growth of sassafras, briers, and 
broomsedge. About 35 percent is used for pasture and hay, about 20 
. percent for corn, and about 15 percent for small grains. Yields of all 
crops under average management are low and pasture is of poor quality. 

Areas required for crops should be used in a long rotation consisting 
chiefly of close-growing crops, as small grains, lespedeza, redtop, and 
orchard grass in order to keep the soil protected from erosion as much 
of the time as possible. Cover crops should be grown when the ground 
is not to be occupied by hay or fall-sown small grains in winter. 
Contour tillage should be practiced and strip cropping may be advan- 
tageous when the lay of the land is suitable. Lespedeza and redtop are 
among the more suitable pasture plants although where the fertility 
is raised to a high level, bluegrass and white clover can be grown with 
some success. Under a high level of management, including adequate 
fertilization, fair to moderate yields of the common field crops are 
obtained. Under these conditions, wheat yields about 8 bushels and 
lespedeza 3/4 to 1 ton of hay an acre. Substantial applications of 
phosphorus and lime are necessary if good grazing is to be obtained 
from pasture. 

Included with this soil are associated areas of Fullerton cherty fine 
sandy loam, eroded hilly phase, too small to delineate on the map. 


Clarksville cherty clay loam, severely eroded hilly phase.—This 
soil is developed from material derived from cherty dolomitic limestone, 
and the depth to bedrock ranges from 20 to 40 feet. Practically all 
the surface soil has been lost by erosion and in places a notable part of 
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the subsoil. In places there are patches that have a thin layer of the 
gray cherty fine sandy loam original surface layer. Gullies are not 
uncommon but most of them can be crossed though not obliterated by 
common tillage implements. The aggregate area is less than that of 
several of the other Clarksville soils, and the separate areas are rela- 
tively small and widely distributed in association with other Clarks- 
ville, and with Fullerton and Bolton soils. 
A profile description is as follows: 


0 to 24 inches, yellow moderately firm but friable cherty fine sandy 
clay loam. In places this may have a reddish cast, especially 
in the lower part. 

24 inches +-, reddish-yellow or yellowish-red splotched with red 
and gray firm but crumbly fine sandy clay containing an 
abundance of chert, much of which is sandy. 


This severely eroded soil is low in plant nutrients, its water-holding 
capacity is low, and its permeability is only fair. Much of the moisture 
that falls on it is lost as runoff. The soil is medium to strongly acid 
throughout its entire depth. 

This soil is poorly suited to either crops or pasture. Because of its 
low fertility and poor moisture relations it is unproductive, and it is diffi- 
cult to work because of the poor tilth of the exposed subsoil and its 
high content of chert. Cultivated areas are difficult to protect from 
erosion because of the strong slope and the difficulty of maintaining a 
protective vegetative cover. Most areas are best suited to forest. 

All this soil has been cultivated at sometime but approximately 60 
percent is either reforested with pine, lies idle, or is used as unimproved 
pasture. The idle land and unimproved pasture have an intermittent 
cover of sassafras, persimmon, and briers and the chief grazing vegeta- 
tion is broomsedge. The grazing capacity is low on these areas. 
Lespedeza, wheat, and corn are the chief crops grown on the remaining 
part. ‘Yields of all crops are low. 

Under average conditions the soil is best used for forest. If it is to 
be improved for either pasture or crops, considerable effort must be 
made to improve its water-holding capacity and fertility. Much 
organic matter needs to be added and substantial applications of 
fertilizer and lime made. Long rotations consisting chiefly of close- 
growing crops should be used and all cultivation should be on the con- 
our. 

In places there are areas that have a thin surface layer of gray 
cherty fine sandv loam. Included also are areas of the severely eroded 
hilly phases of Clarksville cherty silty clay loam and Clarksville sandy 
clay loam. These have been included chiefly because of their similarity 
from the standpoint of characteristics and suitability for use and 
limited area. 


Colbert silt loam.—This yellow plastic soil of the upland is shallow 
to bedrock limestone. The parent rock is clayey (argillaceous) lime- 
stone of the Chickamauga formation. The small aggregate area occu- 
nies smooth to undulating valley positions. In general surface drainage 
is adequate, but internal drainage is notably retarded. The native 
vegetation was predominantly deciduous hardwoods associated with 
some cedar. Practically all the type is in Clinch Valley. 
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A profile description is as follows: 


0 to 6 inches, brownish-gray or yellowish-gray silt loam. 

6 to 24 inches, yellow mottled with gray and a little red and brown 
plastic silty clay. In places, this layer rests on bedrock. 

24 to 36 inches, mottled gray, yellow, and olive-yellow plastic clay. 
Clayey limestone bedrock is at a depth of 20 to 40 inches. 


Although the underlying rock is caleareous, the reaction is acid 
throughout the entire profile. About half of the soil has lost 50 to 75 
percent of its surface soil by erosion and much subsoil material is mixed 
with the surface material. Limestone fragments, 2 to 15 inches in 
diameter, are common in many areas and they are generally abundant 
in the lower layer. A few bedrock outcrops are present. 

This soil is fairly well suited to crops requiring tillage and to pasture. 
Its productivity is only fair, due to its moderately low fertility and 
rather unfavorable moisture relations. The plastic clay subsoil and 
the shallow depth to bedrock limit its capacity for holding moisture 
available to plants. Except where subsoil material is included in the 
surface layer, the workability of the soil is satisfactory. Here the 
soil is notably cloddy when dry, plastic when wet, and is suitable for 
working only within a narrow range of moisture conditions. Due to 
its slow permeability runoff develops quickly during periods of precipi- 
tation and causes erosion even on the gentle slopes. Bluegrass and 
white clover are suited to this soil for pasture plants, but their growth 
is limited by the droughty nature of the eroded parts. 

Practically all this soil has been cleared and cultivated and at the 
present time about 35 percent is used for corn. Hay and pasture 
occupy most of the remaining part, although some small grain is raised. 
Some fertilizer and lime are used but applications are commonly light. 
Crop yields under average conditions are not high. Corn yields 16 
to 22 bushels and lespedeza hay about 3/4 ton an acre. Good manage- 
ment requires the application of at least moderate quantities of phos- 
phorus and lime and the use of barnyard manure or green-manure 
crops to increase the nitrogen supply and improve the tilth. Some 
care must be taken to avoid soil losses by runoff water. Most tracts 
under good management are suitable for a 3- or 4-year rotation, and 
under such conditions, corn, wheat, oats, barley, red clover, timothy, 
and on the more favorable sites, alfalfa, are suited. Good pasture of 
bluegrass and white clover can be expected where phosphorus and lime 
are applied in substantial quantities and weeds and brush are eradi- 
cated. The carrying capacity is limited, however, by the droughty 
nature of the soil. Under good management corn yields about 30 
bushels, red clover and timothy about 184 tons, and wheat about 16 
bushels an acre. 


Colbert silty clay loam, eroded rolling phase.—This phase differs 
from the silt loam in having a more sloping surface and in having lost 
more material as a result of erosion. The slope ranges from 5 to 12 
percent, and most of the land has been eroded sufficiently to cause sub- 
soil material to be a part of the surface layer. Between 50 and 75 
percent of the surface soil has been lost in most places, and practically 
all of it and a part of the subsoil have been eroded from a few areas. 
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The aggregate area of this soil is not extensive. Practically all of it i> 
in the Clinch Valley. 

This phase is not well suited to crops and is not very productive of 
pasture. Its natural productivity is fair and its workability and con- 
servability are poor to fair. Because of poor moisture relations, plants 
suffer severely at times of drought. The less eroded and less sloping 
parts may be suitable for long rotations, but most of the acreage is 
probably best used for pasture. 

Nearly all this soil has been cleared and cultivated but nearly 70 
percent of it is now either idle or has reverted to forest. Cedar and 
pine are among the more common trees on the reforested areas. Corn 
and hay, chiefly lespedeza, are the principal crops. Under average 
management, yields are low and under good management they cannot 
be expected to be high. The smoother and less eroded parts that are 
at all suited to crops should be operated under a long rotation consisting 
chiefly of close-growing small grains, hay, and pasture crops, and 
tillage operations should be on the contour. Most of the acreage can 
best be used as pasture. If properly fertilized and limed, fair to good 
stands of bluegrass, lespedeza, and white clover may be maintained 
on much of it although growth is readily suppressed during periods of 
drought. The shallower and most eroded parts respond slowly to good 
management. 


Cumberland silt loam.—A somewhat reddish fertile soil on the 
stream terraces, consisting of material derived from limestone inter- 
mixed with smaller quantities from shale and sandstone. The surface 
is smooth to undulating and both surface and internal drainage are 
good. The native vegetation consisted of oak, hickory, chestnut, yellow- 
poplar, maple, and other deciduous hardwoods, most of which have been 
either entirely removed or cut-over. The aggregate area of this soil is 
small. Most of it is along the Holston River. The separate areas are 
small and widely scattered. Part of this type was inundated by the 
Cherokee Reservoir. 

A profile description of this type that has not been materially eroded 
is as follows: 


0 to 14 inches, dark-brown mellow silt loam relatively high in 
organic matter. 

14 to 50 inches, dark-red dense but permeable silty clay. 

50 inches ++, yellowish-red splotched with yellow and gray mod- 
erately tough but crumbly silty clay. 


Small dark-brown to nearly black soft concretions are common to 
the subsoil and substratum. ‘The terrace deposit is variable in thick- 
ness but it is usually greater than 3 feet and in a few places is as much 
as 15 feet. It is generally underlain by limestone or shale containing 
some limy material. The entire profile is medium to strongly acid, 
although the underlying bedrock is generally calcareous. 

In places where the surface layer is less than 6 inches thick some 
subsoil material has been mixed with it by tillage. In a few places 
the subsoil is dark red or maroon, resembling that of the Decatur soils. 
The fertility is high and permeability to both roots and water is 
moderately good, although runoff due to impaired percolation is greater 
than on some soils. ‘ 
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This type is well suited to both crops and pasture. It is one of the 
most fertile soils of the county and its smooth surface, good internal 
drainage, and friable nature of the surface layer make it easy to work 
and conserve. Properly managed it is capable of being used in a rela- 
tively short rotation and is suited to a wide variety of crops. 

Most of the soil has been cleared and is now used for crops and pas- 
ture. About 50 percent is used for corn, about 15 percent for tobacco, 
about 15 percent for small grains, and most of the rest for hay and 
pasture. Rotations of 2 to 4 years are commonly followed, and some 
fertilization is practiced. Tobacco is always heavily fertilized and 
much of it receives manure. Areas to be used for alfalfa are always 
limed and much of it fertilized with either manure or phosphate ferti- 
lizer. A common rotation consists of 1 year to corn or tobacco, 1 year 
to small grains, and 1 year to lespedeza or some other hay crop. If the 
hay crop is seeded with the small grain, one cutting is made in the fall 
after the grain has been harvested. Under average management, corn 
yields about 36 bushels, wheat about 18, and alfalfa about 314 tons an 
acre. Yields of these crops are somewhat better under a high level of 
management. Although this soil is naturally fertile, good response to 
moderately heavy applications of phosphorus, ime. and manure can 
be expected. If this soil is to be maintained in a highly productive 
state, some attention must be given to the control of runoff on the mor« 
sloping areas. Close-growing grain, hay, and winter cover crops, and 
on the more sloping parts, contour tillage, will do much toward mini- 
mizing the hazards of runoff water. 


Cumberland silty clay loam, eroded sloning phase.—Differs 
from the silt loam in having a stronger slope and in being more eroded, 
and occurs on stream terraces consisting of material predominantly from 
limestone intermixed with that from shale and sandstone. The surface 
is smooth to undulating and internal drainage is medium, though slightly 
impaired. The soil occurs along the Holston River. The separate 
areas are small and widely scattered over this part of the county. Part 
of this phase was inundated by the Cherokee Reservoir. The native 
vegetation was oak, hickory, chestnut, yellow-poplar, maple, and other 
deciduous hardwoods. 

A profile description is as follows: 


0 to 5 inches, reddish-brown moderately friable silty clay loam. 

5 to 40 inches, dark-red dense but permeable silty clay. 

40 inches +, yellowish-red splotched with yellow and gray, mod- 
erately tough but crumbly silty clay. 


From 50 to 75 percent of the original surface soil has been lost by 
erosion, and in places practically all of it and part of the subsoil has 
been lost. In these places the plow layer consists of red dense though 
crumbly silty clay. 

Dark-brown to nearly black soft concretions are eommon to the sub- 
soil and substratum. The terrace deposit in which this soil developed 
is variable in thickness, but it is generally greater than 2 feet and ranges 
up to 10 or 12. It is generally underlain by limestone or shale contain- 
ing limy material. The entire profile is medium to strongly acid, al- 
though the underlying bedrock is generally calcareous. 

The phase is suited to both crops and pasture. Its stronger slope 
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and more eroded condition make it more difficult to work and conserve 
than the silt loam, and its productivity is somewhat lower. The most 
severely eroded slopes should be used for permanent pasture. 

Most of this soil has been cleared and practically all of it is being 
used either for crops or pasture. Corn and tobacco occupy about 35 
percent of the acreage, hay and pasture about 45 percent, and most of 
the rest is used for small grains. Crops are rotated on most areas and 
irregular fertilization is practiced. Yields in general are lower than 
on the silt loams. Under average management, corn yields about 32 
bushels; wheat about 16; tobacco about 1,100 pounds, and alfalfa about 
21% tons an acre. Areas prepared for alfalfa receive an application of 2 
or 3 tons of lime and may receive some manure or phosphorus fertilizer. 

Somewhat longer rotations should be used than on the silt loam in 
order to avoid serious losses by erosion. More effort should be made 
to keep a close-growing vegetative cover on the soil and for this pur- 
pose winter cover crops, hay, and pasture should occupy the soil most of 
the time. The most sloping severely eroded areas should be used for 
permanent pasture until their fertility has been increased to where they 
can produce more luxuriant stands. Some of the more severely eroded 
places are now unproductive and in order to increase their fertility, sub- 
stantial applications of manure or other fertilizers are required. 

Included with this soil are a few areas of Etowah silty clay loam, 
eroded sloping phase, which have a lighter brown surface soil and 
a yellowish-brown silty clay loam subsoil generally a little more friable 
than the subsoil of the type. 


Decatur silty clay loam, eroded phase.—A rolling, well-drained 
and fertile soil of the uplands, developed over high-grade limestone. 
The slope ranges from 5 to 12 percent. This is the most extensive of 
the Decatur soils, although its aggregate area is small. Practically all 
of it is in Richland Valley. The 90 acres in Mitchel] Bend are a pur- 
plish variation developed from material of the Tellico geologic forma- 
tion. The native vegetation consisted of oak, hickory, chestnut, maple, 
and other deciduous hardwoods. 

A profile description is as follows: 


0 to 5 inches, reddish-brown moderately friable silty clay loam. 

5 to 40 inches, dark-red or maroon-red firm dense but permeable 
silty clay, containing some soft dark-brown to nearly black 
concretions. The depth to which this layer extends ranges 
from 35 to 80 inches. 

40 inches ++, yellowish-red mottled with gray and brown rather 
tough silty clay. Where hedrock limestone is at a depth of 
5 feet, the layer may not be more than 18 inches thick; where 
the limestone is 20 feet deep, it is correspondingly thicker; and 
where the depth to the bedrock is great, the lower part of this 
third layer or substratum is yellower. 


The surface soil material is mixed with a variable quantity of subsoil 
material, most of which has lost 50 to 75 percent of the original surface 
layer as a result of erosion. There are small patches where all the sur- 
face soil has been removed, leaving the subsoil exposed. In some places 
the parent rock included shaly lenses, and in these areas the soil has a 
noticeable quantity of shale fragments in the substratum. In these 
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areas this substratum is less reddish and is not so thick over bedrock. 

This soil is suited to crops and pasture, but it requires more careful 
management than the smoother phase. It is a little more difficult to 
work and because of its slope and rather slow permeability, its proper 
conservation is much more of a problem. 

All this soil has been cleared and most of it is used either for crops 
or for pasture. About 40 percent is used for corn and other row crops 
including tobacco, about 40 percent for hay and pasture, and most of 
the rest for small grains. Most areas are farmed under a moderately 
long rotation and some fertilization is practiced, especially on the more 
exacting crops, as tobacco and alfalfa. Average yields for corn are 
about 33 bushels, barley about 20 bushels, and alfalfa about 234 tons 
an acre. 

Proper management requires special attention to control water. 
Where row crops are grown frequently and the surface is left bare follow- 
ing removal of crops, erosion is very active. Rotations in which row 
crops are not grown frequently and which include winter cover crops, 
as crimson clover, are well suited to this soil. All the small grains, in- 
cluding barley, are well suited; and the more exacting hay crops, alfalfa, 
red clover, and timothy, are grown successfully, although the legumes 
require lime and probably phosphorus in order to establish and main- 
tain good stands. Contour tillage and possibly strip cropping should 
be practiced as means of restraining erosion. Although this is one of 
the more fertile soils of the county, fertilization and the addition of 
organic matter are necessary to maintain a high productivity. 


Decatur silty clay loam, severely eroded phase.—This phase differs 
from the eroded undulating phase in having a stronger slope (5 to 12 
percent) and in being more eroded. Practically all the surface soil and 
in places part of the subsoil have been lost by erosion. The surface 
layer consists of brownish-red or dark-red dense silty clay and differs 
very little from the underlying subsoil. In some areas a few eullies are 
as much as 2 feet deep and not crossable with farm machinery. The 
entire soil mass is medium to strongly acid and practically all of it is 
associated with the other Decatur soils in Richland Valley. Most of 
the areas are small. 

The moderately strong slope and the heavy consistence of the surface 
layer limit the suitability of this soil. Moisture relations are not so 
favorable as in the eroded Decatur soils, and the fertility of the surface 
layer is much lower. The slope and slow permeability enhance runoff, 
and the heavy nature of the surface layer causes tillage to be difficult. 
The soil is fair cropland and good pasture land. 

All this soil has been cleared. and cultivated. About 15 percent is 
idle or reforested, about 30 percent is used for corn, about 35 percent 
for hay and pasture in rotation, and about 20 percent for small grains 
and other crops. Yields vary greatly according to the level of manage- 
ment but in general they are low. Under average management, corn 
yields about 10 bushels, wheat about 5 bushels, and lespedeza hay about 
1/3 ton an acre. The chief limiting factor to increased yields is the 
low capacity of this soil for holding moisture available to plants. Some- 
improvement in this respect may be obtained by increasing the permea- 
bility of the soil by the addition of organic matter. Manure and cover 
crops, as sweetclover and sericea lespedeza, are of particular value for 
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this purpose. Plant nutrients, especially phosphorus and nitrogen, and 
lime are required in substantial quantities if a high state of fertility is 
to be obtained. Tillage should be kept at a minimum, and for this pur- 
pose relatively long rotations consisting of close-growing crops should 
be used. Fall-sown small grains, winter cover crops, and hay and pasture 
crops should make up a great part of the rotations, and row crops and 
crops, as peas and beans, should be kept at a minimum. Tillage opera- 
tions should be on the contour where feasible, and strip cropping may 
be beneficial. Where feasible, permanent pasture is a good use for 
this soil, and when the fertility is at a relatively high level, bluegrass 
and white clover can be established. Hay crops, as red clover, timothy, 
and alfalfa, are suited to this soil where the tilth has been improved 
and lime and phosphorus applied. Crop yields under a high level of 
management, though limited by moisture relations, are greater than 
under average management. Under this management corn yields about 
25 bushels, wheat about 10 bushels, lespedeza about 34 ton, and alfalfa 
about 114 tons an acre. 


Decatur silty clay loam, eroded undulating phase.—A dark-red 
smooth to undulating productive soil developed over high-grade lime- 
stone ef the uplands. It is a well-drained fertile soil occupying valley 
positions. From 50 to 75 percent of the surface soil has been lost by 
erosion; however, there are some areas that have not materially eroded. 
Most of the soil lies over Rutledge limestone in comparatively small 
areas widely distributed in Richland Valley. The native vegetation con- 
sisted of oak, hickory, maple, chestnut, and other deciduous trees. 

A profile description of a comparatively uneroded area is as follows: 


0 to 14 inches, dark-brown mellow silt loam. 

14 to 50 inches, dark-red or maroon-red firm dense brittle silty clay, 
containing some soft dark-brown to nearly black concretions. 
This layer extends to a depth of 45 to 80 inches. 

50 inches -+, yellowish-red mottled with gray and brown tough 
silty clay. The thickness of this layer varies considerably; 
where bedrock limestone is at a depth of 5 feet, it may not be 
more than 18 inches thick; where the limestone is at a depth 
of 20 feet, it is correspondingly thicker; where the depth to 
the bedrock is great, the lower part of this third layer, or sub- 
stratum, is yellower. 


The thickness of the surface layer varies according to the quantity 
of erosion that has taken place. Where erosion has reduced the surface 
layer to a thickness of less than 6 inches, the somewhat silty clay of the 
subsoil has been mixed with the surface-layer material by tillage. In 
these areas the surface layer is redder, and the texture is more nearly 
silty clay loam or silty clay. In some places the parent rock included 
shaly lenses, and the soil from this material has a noticeable quantity 
of small soft shale fragments in the substratum, which is less red and 
does not extend te so great a depth as where the soil is developed 
entirely from limestone. 

This is one of the most suitable soils for crops and pasture. It is very 
productive and under good management is not difficult to till and con- 
serve. Because of its rather heavy consistence, it is harder to till than 
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some of the coarser textured soils, and runoff develops more rapidly 
during periods of precipitation than on some of the more permeable 
soils. The relative ease with which a good vegetative cover can be 
maintained helps in controlling runoff. This phase is comparatively 
well suited to the most exacting crops commonly grown, including al- 
falfa, red and white clover, timothy, bluegrass, barley, and tobacco. 

Practically all this soil has been cleared and is now used for crops. 
About 45 percent of the acreage is used for-corn, 10 to 15 percent for 
tobacco, 20 to 30 percent for hay and pasture, and 15 percent for small 
grains. Some fertilization is practiced, and crops are commonly rotated. 
Tn general row crops are grown frequently and in some cases they are 
grown several years in succession. Lime has been applied to a large 
part of the acreage, and some fertilizers, especially phosphorus and 
manure, are used. Under average management corn yields about 35 
bushels, barley about 23, and alfalfa hay about 334 tons an acre. If 
this soil is to be maintained in a highly productive state, somewhat 
longer rotations should be used than are now commonly practiced. 
Row crops should not be grown more than once in 2 or 3 years. Legume 
hay, cover, and pasture crops should be in more common use. Where 
the fertility is well maintained, crimson clover is the preferred cover 
crop. Although erosion is not a hazard, some care must be taken to 
guard against it. Less frequent row crops, the regular use of winter 
cover crops, and, on the more sloping parts, contour tillage, will do much 
towards suppressing erosion. 


Decatur silty clay loam, eroded hilly phase.—This soil differs from 
the eroded undulating phase in having a greater slope (12 to 25 percent). 
The thickness of the surface soil varies considerably according to the 
quantity of erosion that has taken place. A few areas are virtually 
uneroded and here the 10- to 12-inch surface soil is dark-brown silt 
loam. Below this is red or dark-red firm slowly permeable silty clay. 
Bedrock ranges from 5 to 20 feet, and there are a few rock outcrops on 
the steepest slopes. A small acreage is developed over the pink marble 
of the lower part of the Tellico geologic formation and these areas have 
a somewhat purple silty clay subsoil. The cleared and tilled areas have 
a surface layer usually less than 7 inches thick, and a great part of it 
consists of a mixture of subsoil and surface soil material. Internal 
drainage is adequate for plant growth, and the soil is permeable to ronts, 
although moisture infiltration is less favorable than in some soils. The 
natural fertility is high, and the entire soil is moderately to strongly 
acid. The natural vegetation consisted chiefly of oak, hickory, maple, 
and other deciduous hardwoods. The small areas of this phase are 
widely distributed throughout Richland Valley. 

The strong slope and slow infiltration of moisture limit the suitability 
of this soil for crops, but its high natural fertility makes it well suited 
to pasture. The strong slope and moderately heavy consistence make 
it a rather difficult soil.to work. 

About 85 percent of this soi] has been cleared and culfivated. About 
25 percent is used for eorn, 40 percent for hay and pasture in rotation, 
and 20 percent for small grains and other crops. Only a small part is 
idle. Yields under average conditions are fair, that of corn is about 
25 bushels, wheat 12 bushels, and lespedeza hay about 1 ton an acre. 
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Some fertilization is practiced, but most of the fertilizer is used in small 
quantities for the row crops. Lime has been applied at the rate of 
about 21% tons an acre to some of the acreage, and manure is commonly 
used where it is available. 

Long rotations should be used and particular effort. made to keep this 
soil occupied by close-growing crops. Where the fertility is maintained, 
all the small grains and the more exacting hay and pasture plants, as 
red clover, alfalfa, white clover, timothy, and bluegrass are suited ; 
where the ground would otherwise lie bare through winter, a cover crop 
should be sown; and where fertility has been maintained, crimson clover 
is probably the preferred erop for this purpose. Although this is a rela- 
tively strong soil, maintenance of its fertility at a high level requires 
at least some fertilization. Lime and phosphorus are the chief mineral 
requirements and applications of these are particularly essential if red 
clover, alfalfa, or white clover are to be established. Care should be 
taken in tillage practices to avoid enhancing erosion by runoff. Tillage 
should be kept at a minimum and, where feasible, should be on the 
contour. Strip cropping may be beneficial but terracing probably will 
not be practiced. 

Permanent pasture is one of the best uses for this soil. Where fer- 
tility is maintained at a high level and competitive brushy and weedy 
growth eradicated, pasture of good quality and fairly high carrying 
capacity can be maintained, although growth practically ceases during 
the driest parts of summer. 


Decatur silty clay loam, severely eroded hilly phase.—This soil 
differs from the eroded undulating phase because it has a stronger 
slope (12 to 30 percent) and has lost practically all the surface soil as 
a result of erosion. Gullies, 1 to 2 feet deep, though not abundant, are 
common except where special precautions have been taken to prevent 
or eliminate them. The surface layer consists of brownish-red or dark- 
red dense silty clay and differs little from the underlying subsoil. Bed- 
rock is at a depth of 5 to 20 feet, and there are a very few rock outcrops 
on the steepest slopes. The entire soil mass is medium to strongly acid. 

This is one of the less extensive of the Decatur soils. The areas are 
small and are widely distributed in association with other Decatur soils 
in Richland Valley. 

The strong slope and heavy consistence of the surface layer cause 
this soil to be difficult to maintain in a productive state when used for 
crops requiring tillage. It is difficult to till, and, except under most 
favorable circumstances, a vegetative cover of crops requiring tillage 
is very difficult to maintain. Under proper management it is capable 
of producing a fair pasture of good quality. 

All this soil has been cleared and cropped. A small part is now idle 
or has been reforested, about 20 percent is used for corn, 20 percent for 
small grain, and the rest is used chiefly for hay and permanent pasture. 
Crop yields are small. Corn yields about 8 bushels, wheat about 4 
bushels, and lespedeza about 14 ton of hay an acre. 

Tillage should not be practiced. Permanent pasture consisting chiefly 
of bluegrass, white clover, and lespedeza should be established and 
maintained for as long periods as possible. Substantial applications 
of phosphorus and lime are generally necessary in establishing pasture 
of this nature, and manure is especially helpful in rebuilding these 
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eroded areas to where they can support a good stand of pasture plants. 
Tillage, when necessary, should be on the contour and a crop sown that 
will develop an effective vegetative cover within a short time.- The 
most severely eroded areas should be reforested. 


Dewey silty clay loam, eroded phase.—This red fertile valley soil 
differs from Decatur silty clay loam, eroded phase, in having a lighter 
brown surface layer and a lighter red somewhat less dense subsoil. It is 
developed over high-grade limestone. Practically all this phase has 
been eroded. It represents areas of Dewey silt loam from which 50 to 
75 percent of the original surface soil has been lost by erosion. The 
entire soil is medium to strongly acid. 

This is the most extensive of the Dewey soils in the county. A large 
part of the acreage is associated with areas of the Decatur, Talbott, 
and Sequoia soils. Most of it is over Chickamauga limestone and 
Holston marble in Clinch Valley, but there are a few areas over Rut- 
ledge limestone in Richland Valley and over Rutledge limestone in the 
Holston River Valley. Most of the areas in this latter valley were 
submerged by the Cherokee Reservoir. 

The surface of this soil is rolling (5 to 12 percent). Surface drainage 
is well developed, and internal drainage is adequate, although the dense 
nature of the subsoil notably impairs moisture infiltration. The native 
vee ton was oak, hickory, maple, chestnut, and other deciduous hard- 
woods. 

A profile description is as follows: 


0 to 7 inches, brown to light-brown mellow silt loam, grading to 
silty clay loam. 

7 to 40 inches, light-red to brownish-red firm but moderately fri- 
able silty clay. A few small chert fragments are in the lower 


part. 

40 inches +, yellowish-red splotched with yellow, brown, and gray, 
moderately sticky or plastic silty clay. In general a few small 
chert fragments are in this material. In most areas bedrock 
limestone is at a depth of 15 to 20 feet, although it is within 
5 feet of the surface in some places. 


The surface layer varies in thickness according to how much erosion 
has taken place and the quantity of mixing in the eroded areas by till- 
age. There are a few places where the brown silt loam layer is as much 
as 12 inches thick and others where the subsoil material is intermixed 
with a remnant of the original surface soil. Here the surface layer, 
which is 5 to 7 inches thick, is brownish-red silty clay loam. There is 
some of this soil from which practically all the original surface layer 
has been removed by erosion. Here the surface layer consists of red 
heavy silty clay subsoil material. A few areas in Richland Valley have 
lenses of shale in the substratum. These have a shallower depth to 
bedrock than do those of Dewey silt loam. 

This is one of the more fertile soils of the county. It. is well suited 
to both crops and pasture and with proper management is suited to the 
more exacting crops and pasture plants. Tillage is not difficult, except 
where practically all the surface soil has been lost, but it requires care- 
ful management for proper conservation due to its rolling surface and 
slow rate of infiltration. 
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All this land has been cleared and cultivated and very little of it is 
now idle. Most areas are under comparatively intensive use. About 
45 percent is used for corn or other row crops, chiefly tobacco, about 35 
percent for small grains, and the rest for hay and pasture in rotation. 
Relatively short rotations are used, and some fertilization for row crops 
and the more exacting hay crops is practiced. Lime has been applied 
to much of the acreage at the rate of about 214 tons an acre. Crop 
yields are fairly good under average management. Corn yields about 
30 bushels, barley 20 bushels, alfalfa about 214 tons, and tobacco about 
1,100 pounds an acre. 

Chiefly because of its moderate susceptibility to erosion, short rota- 
tions should be displaced by 4- or 5-year rotations. Where other man- 
agement requirements are fulfilled a rotation of 1 year of a row crop 
followed by a fall-sown small grain seeded to a meadow crop, the latter 
to occupy the ground for 2 or 3 years after the small grain is suitable. 
Where the ground will otherwise lie bare through winter, a cover crop 
should be sown and where fertility is maintained at a fairly high level, 
crimson clover is one of the best crops for this purpuse. Although this 
is one of the more fertile soils, consistent though moderate fertilization 
is necessary if a high productivity is to be maintained. Phosphorus 
and lime are especially required for the more exacting hay and pasture 
plants, as alfalfa, red clover, white clover, and bluegrass. Manure or 
cover crops turned under are valuable not only for maintaining a high 
state of fertility but also for improving the tilth and permeability, 
especially of the more eroded areas. 

‘Where feasible, tillage should be on the contour and strip cropping 
or terracing may be a part of the proper management. Crop yields 
under a high level of management are fairly high. Corn yields about 
45 bushels, barley about 20 bushels, alfalfa about 3 tons, and tobacco 
about 1,500 pounds an acre. If properly fertilized. seeded. and grazed, 
this soil produces a good quality pasture of relatively high carrying 
capacity. 

Dewey silty clay loam, eroded undulating phase.—This phase dif- 
fers from the eroded phase in having a smoother surface, which is 
undulating—the gradient rarely exceeding 5 percent. In general. also, 
less soil material has been lost by erosion, but in a few places all the 
surface soil has been lost. The 8- to 12-inch surface layer is brown 
silt loam underlain to a depth of about 45 inches by a light-red to 
brownish-red firm but moderately friable silty clay. Below this the 
material is yellowish-red splotched with vellow. brown, and gray mod- 
erately sticky or plastic silty clay. Small chert fragments are not 
uncommon to the subsoil. In areas of little erosion, the surface layer 
is 10 to 14 inches thick. The small aggregate area is mostly in Moores- 
burg, Clinch, and Richland Valleys. 

This very productive soil is easily worked and is not difficult to con- 
serve. Because it is smooth, fertile, well drained, and permeable to 
roots and moisture, it is well suited to all crops commonly grown in 
this locality. 

Very little, if any, of the land is idle. Rather short rotations are 
used. Nearly 50 percent is used for corn, about 10 percent for tobacco, 
about 20 percent for small grains, and the rest for hay and pasture in 
rotation. Although some attention is required to maintain fertility and 
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to prevent erosion, management requirements are less exacting than 
those of the eroded phase. Some fertilization is practiced, and much 
of the acreage has been limed. Crop yields are comparatively high. 
Under average management corn yields about 33 bushels an acre, wheat 
about 16 bushels, and alfalfa about 3 tons. Under a high level of man- 
agement, which requires especially larger applications of fertilizer than 
are commonly made, corn yields about 40 bushels an acre, wheat about 
23 bushels, and alfalfa about 3.5 tons. The more sloping parts are 
sufficiently subject to erosion to justify contour tillage where feasible 
and the use of moderately long rotations including crops that will main- 
tain a vegetative cover much of the time. 


Emory silt loam.—A reddish-brown productive soil, developed on 
colluvium or local alluvium washed from Decatur, Dewey, Bolton, and 
the better grade Fullerton soils (pl. 5, A), lies as gently sloping strips 
of less than 5-percent gradient at the foot of slopes or along intermittent 
drains. The profile is moderately to strongly acid. Both surface and 
internal drainage are good, and erosion is not very active. The native 
vegetation was chiefly oak, hickory, maple, yellow-poplar, and other 
deciduous hardwoods. 

The small aggregate areas are widely distributed throughout Rich- 
land Valley. 

A profile description is as follows: 


0 to 14 inches, brown mellow silt loam. 

14 to 40 inches, reddish-brown or yellowish-brown firm but friable 
silty clay loam. 

40 inches +, variable but usually light-red mottled or splotched 
with brown, yellow, and gray silty clay loam. 


The total thickness of the colluvial material over the reddish clay 
formed in place over bedrock limestone is usually more than 40 inches 
and not uncommonly several feet. Most of the areas in the Skinfoot 
section are coarser textured loam than described. On the other hand, 
some of the areas in Clinch Valley are finer textured (silty clay loam) 
than described. 

Because this type is fertile, permeable to roots, favorable in moisture 
relations, and smooth of surface, it is one of the most desirable soils 
of the county for agricultural use. It is easily worked and conserved, 
: ie suited to both crops and pasture, and is one of the best soils for 
obacco. 

Practically all of this soil is cleared and used either for crops or for 
pasture. About 40 percent is used for corn, nearly 20 percent for 
tobacco, 15 percent for small grains, and about 25 percent for hay and 
pasture. Rotations on most areas are short, and on many areas row 
crops are grown several years in succession. Fertilization with manure 
or commercial fertilizer is practiced, and lime has been applied to many 
areas. Winter cover crops are not used extensively. Corn yields about 
40 bushels an acre, wheat about 18 bushels, and alfalfa about 234 tons. 
Pasture is generally of good quality and high carrying capacity. 

Management requirements are not exacting. Lime is the chief re- 
quirement where legumes, as alfalfa, red clover, or white clover are to 
be grown. However, if a high productivity is to be maintained, at least 
moderate applications of manure or other fertilizer and organic matter 
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A, The well-drained soils developed on colluvial and alluvial material washed from 
Fullerton and associated soils are used chiefly for row crops. Emory silt loam in 
the foreground is one of the most productive soils of the county and is easily worked 
and conserved. Roane silt loam, in the more distant part of the cornfield, is some- 
what lower in fertility and 1s subject to occasional flooding by streams. Fullerton 
soils are in the hilly background. 

B, In the roughest parts of the county the soils of the first, bottoms along the creeks 
afford the only significant acreage of arable land. Corn is the chief crop grown on 
these tillable tracts. Lehew stony very fine sandy loam, eroded hilly phase, in 
the background has a steep slope, is low in fertility, and shallow to bedrock; it 
occupies a large part of the upland. 
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should be made periodically. Crimson clover could be used to good ad- 
vantage as a cover crop, especially in the rotations consisting largely of 
row crops. Some of the more sloping parts, especially those directly 
subject to runoff from adjoining slopes, require special measures for 
controlling water. Here contour tillage and possibly terraces or other 
means of diverting runoff are justified. 


Emory silt loam, sloping phase.~-This phase differs from the type 
in having a stronger slope (5 to 15 percent). In many places the thick- 
ness of the colluvial material is not so great, and there are some areas 
from which an appreciable quantity of soil material has been lost by 
erosion. Areas of this soil are widely distributed in a few small tracts. 

Because of its stronger slope its use is somewhat more restricted than 
the silt loam, but it is well suited to crops and pasture. Practically all 
this soil has been cleared and is used for crops and pasture. About 
40 percent is used for corn, 15 percent for tobacco, 15 percent for small 
grains, and 30 percent for hay and pasture. In gencral. retations are 
short and fertilization, either with manure or commercial fertilizer, is 
practiced. Lime has been applied on much of the acreage. Winter 
cover crops are not used extensively. Corn yields about 33 bushels an 
acre, wheat 15 bushels, and alfalfa about 284 tons. Pasture is generally 
of good quality and high carrying capacity. 

Management requirements are somewhat more exacting than for the 
type due to the greater slope. Moderately long rotations should be 
used to protect the soil from losses by erosion. Where feasible, areas 
not protected by a elose-growing crop in winter should be seeded to 
cover crops, as crimson clover or fall-sown small grains. 

Contour tillage should be practiced, and strip cropping or terracing 
may be justified on some areas. Liming and at least moderate fertili- 
zation either with manure or commercial fertilizer, including especially 
phosphorus and potash, are necessary if the productivity is to be main- 
tained at a high level. 


Etowah silt loam.—A smooth light reddish-brown soil occupies a few 
of the moderately low stream terraces and is siltv and free of grittv 
material. The surface is gently undulating. and internal drainage is 
good. The entire profile is moderately acid. The native vegetation was 
probably deciduous hardwood. Most of the inextensive soil is in the 
Holston River Valley, along the shore line of Norris Reservoir near 
Indian Creek, 1 mile east and northeast of Svcamore Spring, and one 
small area is along Richland Creek. Some of the acreage is now inun- 
dated by the Cherokee Reservoir. 

A profile description is as follows: 


0 to 10 inches, mellow brown silt loam. 

10 to 40 inches, yellowish-brown firm but permeable silty clay loam 
to silty clay. 

40 inches +, faintly mottled yellow, gray, and brown friable silty 
clay loam. 


The thickness of the surface layer varies as a result of erosion and, 
in a few small patches, the subsoil is exposed. In some areas in Rich- 
land Valley the subsoil is light reddish brown rather than yellowish 
brown. The slope varies to about 12 percent on the terrace escarp- 
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ments. These areas on the escarpments are narrow and include only 
a small part of the aggregate acreage. 

This type is well suited to both crops and pasture. Except on the 
small acreage of the more sloping areas, it is productive, easily worked, 
and presents no serious problems of conservation. 

About 40 percent of the soil is used for corn, 30 percent for hay and 
pasture, and most of the rest for small grain. Lespedeza, red clover, 
and alfalfa are the common hay crops. Crops are commonly rotated, 
and some fertilization is practiced. This is one of the most productive 
soils of the county. Under average management corn yields about 35 
bushels an acre, wheat about 16 bushels, and lespedeza about 1.2 tons. 
Under proper management, including especially relatively large appli- 
cations of fertilizer, tobaeco, alfalfa, and truck crops do well. The 
ground for tobacco usually receives both manure and commercial ferti- 
lizer, and red clover and alfalfa need lime and fertilizer, especially phos- 
phorus, if good stands are to be obtained. In general exceptionally high 
yields of all crops common to the area are obtained where a high level 
of management is practiced. Under average conditions pasture is good, 
but it improves considerably where substantial applications of fertilizer, 
especially lime and phosphorus, are made. 


Fullerton silt loam, eroded phase.—A light-colored rolling soil with 
a thick reddish-yellow subsoil, occupying the less cherty ridges over 
dolomitic limestone. It is developed from dolomitic limestone. It differs 
from the eroded phase of the cherty silt loam in being free of chert 
throughout. Most of the areas are on ridge tops and have an undulating 
to rolling surface. 

The aggregate area is not large, and most of the separate areas occupy 
less than 20 acres. They are associated with other Fullerton and Bolton 
soils in the vicinity of Hinds and Copper Ridges. The native vegeta- 
tion was chiefly oak, hickory, and tuliptree, with some shortleaf pine 
intermixed, and other deciduous hardwoods. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow silt loam, The few 
uneroded areas included in this phase have a 12-inch brownish- 
gray silt loam surface layer. 

5 to 12 inches, light reddish-yellow firm but permeable silt loam or 
silty clay loam. 

12 to 45 inches, reddish-yellow firm moderately sticky when wet 
silty clay loam or silty clay. 

45 inches +, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic silty clay. Bedrock dolomitic limestone is 
at a depth of 15 to 30 feet. 


The entire soil is medium to strongly acid and low in plant nutrients. 
It is permeable to roots, and internal drainage is good, although the 
movement of moisture is somewhat retarded. 

This soil is suited to most of the crops commonly grown and when 
properly fertilized, it is suited to pasture. Its low fertility limits its 
productivity, but its good tilth, smooth to rolling surface, and good 
permeability are favorable from the standpoint of workability and con- 
servability. The uneroded and least eroded areas have better tilth 
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than the average due to the absence of subsoil material intermixed with 
the original surface layer material. : 

All but a very small acreage has been cropped. About 35 percent is 
used for corn, about 40 percent for hay and pasture, about 20 percent 
for small grain, tobacco, and other crops, and about 5 percent is idle. 
Lespedeza is the main hay crop and wheat the main small grain. Some 
fertilizer is used and lime has been applied to a notable acreage. Most 
of the fertilizer is used for tobacco and corn, although some is used for 
small grains. Lime has been applied chiefy for legume hay and pas- 
ture. Crops are commonly rotated, although the practice is not con- 
sistent. A common rotation is 1 year to corn or tobacco, 1 year to small 
grain, and 1 or 2 years to lespedeza. Under average conditions, corn 
yields about 25 bushels, wheat about 11 bushels, tobacco about 1,000 
pounds, and lespedeza about 0.7 ton an acre. 

Good management for general farm crops includes the application of 
lime and phosphorus and the increase of organic matter either by appli- 
cations of barnyard manure or by turning under green-manure crops. 
The soil should be kept under a growing vegetative cover as much of the 
time as possible, and moderately long rotations consisting chiefly of hay 
and fall-sown small grains are well suited. Row crops should be grown 
only at moderately long intervals. Red clover and alfalfa do fairly 
well when the soil has been limed and built to a high state of fertility. 
Unless these improvements have been made, hay crops as lespedeza and 
redtop are generally more practical. Most of this soil should be tilled 
on the contour, and it may be that terracing and strip cropping are 
practical in places. : 


Fullerton silt loam, hilly phase.—A light-colored hilly soil with a 
thick reddish-yellow subsoil, occupying the less cherty ridge slopes over 
dolomitie limestone. It is developed from the underlying dolomitic 
limestone. It differs from the hilly phase of the cherty silt loam chiefly 
in being free of chert throughout. The surface is hilly (12 to 25 per- 
cent). Although most surface drainage is by surface drainageways, 
some is to underground channels through sinkholes. Some areas occupy 
only ridge slones but some include the associated smoother but narrow 
ridge tops. The aggregate area is small. and the separate areas are 
distributed near Hinds and Copper Ridges. The native vegetation was 
chiefly oak, hickory, and tuliptree, with some shortleaf pine intermixed, 
and other deciduous hardwoods. 

A profile description is as follows: 


0 to 10 inches, brownish-gray silt loam. 

10 M 18 inches, light reddish-yellow firm but permeable silty clay 
oam. 

18 to 45 inches, reddish-yellow firm moderately sticky when wet 
silty clay. 

45 inches ++. splotched reddish-yellow, yellow, brown, and gray 
moderately plastic siltv clay. Bedrock dolomitic limestone is 
at a depth of 10 to 30 feet. 


The entire soil is medium to strongly acid and low in plant nutrients. 
Its fertility averages a little more than that of the hilly phase of the 
cherty silt loam. The soil mass is permeable to roots, and internal 
drainage is good although infiltration of water is somewhat retarded. 
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The low fertility and strong slope cause this soil to be only fairly or 
poorly suited to crops requiring tillage. The strong slope makes it 
difficult to work with heavy machinery, and it is difficult to control water 
on it when in a tilled condition. When properly managed, it is suited 
to pasture and most areas are suited to a rotation consisting of close- 
growing crops. 

Much of this soil is occupied by forest and has not been tilled. Pas- 
ture of fairly good quality can be established if lime and phosphorus 
are applied, and on much of it a rotation consisting entirely of close- 
growing crops is feasible. Areas that are tilled should be protected by 
a vegetative cover as much of the time as possible and for this purpose 
fall-sown small grains and grasses and legumes that live through the 
winter should be used. Areas used for crops will require additions of 
organic matter, phosphorus, potassium, and lime in order to be main- 
tained in a relatively productive state. Tillage at all times should be 
on the contour and under some conditions diversion of runoff water 
may be practical. Terracing is considered impractical on soils having 
a slope as great as that characteristic of this soil. 


Fullerton silt loam, eroded hilly phase.—As a result of erosion 
this soil differs from the hilly phase in having lost 50 to 75 percent of 
the original surface layer. The subsoil is within plow depth over about 
half of its area and, here, tillage has mixed subsoil with the original sur- 
face layer. There are limited areas where the plow layer is still entirelv 
within the original surface layer, although a part of it has been lost. 
On the other hand, there are a few small patches where the plow layer 
consists largely of subsoil material. The surface is hilly, the gradient 
ranging from 12 to 25 percent. The aggregate area is not large, and 
the areas are widely distributed near Hinds and Copper Ridges. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow firm silt loam that 
is 5 to 10 inches thick in the less eroded parts. 

5 to 16 inches, reddish-yellow firm but friable silty clay loam. 

16 to 45 inches, reddish-yellow firm moderately sticky when wet 
silty clay. 

45 inches -+-, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic silty clay. Bedrock dolomitic limestone is 
at a depth of 15 to 30 feet. 


The soil is medium to strongly acid throughout. It is permeable to 
roots and though infiltration of moisture is somewhat retarded, internal 
drainage is good. Its organic-matter content and its natural fertility 
are not high. 

The low fertility and strong slope cause this soil to be only fairly to 
poorly suited to crops requiring tillage. Because of the strong slope 
and the less favorable tilth of the more eroded parts, its productivity is 
fair, but its workability is poor. Its conservability is only fair, because 
of the difficulty of controlling runoff water when the soil is tilled. 

All this soi] has been cleared and cropped, but about 20 percent, has 
reverted to forest or unimproved pasture. About 25 percent is used for 
corn, about 40 percent for hay and pasture, and about 15 percent for 
small grains and other crops. Fertilization is not practiced consistently 
except for the very small acreage of tobacco and other special crops. 
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Lime has been applied to some acreage at the rate of 2 tons an acre. 
Crops are rotated some. It is a common practice to crop this soil sev- 
eral years in succession and then allow it to lie idle for several years 
before cropping is resumed for a period. Under average manage- 
ment yields are low. Corn yields about 20 bushels, wheat about 10, 
and lespedeza about 0.5 ton an acre. Pasture is not commonly ferti- 
lized, and the grazing vegetation consists chiefly of broomsedge except 
where lespedeza is maintained or fertilizer and lime is applied. Areas 
used for pasture for several years develop a brushy cover of sassafras, 
persimmon, briers, and other coarse unedible growth unless special 
effort is made to suppress it. 

Good management precludes the use of row crops and pasture is con- 
sidered to be the use to which the soil is best suited. Circumstances, 
however, may justify using a rotation of close-growing small grain, pas- 
ture, and hay crops. A rotation of fall-sown small grain and lespedeza 
has proven practical in some cases. Substantial applications of fer- 
tilizer, especially phosphorus and lime, are necessary if good yields are 
to be obtained or if red clover or alfalfa are to be grown. 

Good response to potassium fertilizer may be expected, especially if 
the other fertilizer requirements necessary for a relatively high produc- 
tivity are fulfilled. With adequate fertilization, the maintenance of a 
moderatively high organic content, and a rotation consisting chiefly of 
close-growing small grains and grass and legume hay crops, wheat yields 
about 14 bushels, barley about 24 bushels, lespedeza about 1.1 tons, and 
red clover about 1.5 tons an acre. Lime and phosphorus are especially 
beneficial in improving the quality and carrying capacity of pasture. 
Lespedeza, redtop, and orchard grass are well suited to this phase and 
where the fertility has been brought to a high level, bluegrass and white 
clover will commonly comprise a part of the pasture vegetation. 


Fullerton cherty silt loam.—A light-colored rolling soil with a thick 
reddish-yellow subsoil formed from cherty limestone and occupying 
some of the cherty ridges. The surface is undulating to rolling, and 
internal drainage is very good. Natural vegetation is predominantly 
oak, hickory, and tuliptree, with some shortleaf pine intermixed. This 
is not an extensive soil. Areas are small and associated with phases 
of the type. It is near Hinds and Copper Ridges. 

A profile description is as follows: 


0 to 12 inches, brownish-gray cherty silt loam stained dark in the 
upper inch or two with organic matter. 

12 to 20 inches, light reddish-yellow firm but permeable cherty 
silty clay loam or cherty silty clay. 

20 to 50 inches, reddish-yellow firm moderately sticky when wet 
cherty silty clay loam or silty clay. 

50 inches +, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic cherty silty clay. Bedrock cherty dolo- 
mitic limestone is at a depth of 15 to 30 feet. 

The entire soil mass is medium to strongly acid and is low in plant 
nutrients. It is permeable to roots, but infiltration of water is some- 
what retarded. 

This soil is suited to most of the crops commonly grown and, when 
properly fertilized, it is suited to pasture. Its low fertility limits its 
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productivity but its good tilth, smooth surface, and good permeability 
are favorable from the standpoint of workability and conservability. 
The cherty nature interferes somewhat with cultivation, especially 
hand cultivation. 

Most of the soil is under forest. Under average management, which 
includes light fertilization and lespedeza as a legume in an irregular 
rotation, corn yields about 22 bushels, wheat about 10 bushels, and 
lespedeza about 0.6 ton an acre. The soil is responsive to good man- 
agement, however, and with substantial fertilization including lime and 
the use of legumes in a rotation for hay, pasture, and winter cover crops, 
corn can be expected to yield about 33 bushels, wheat 14 to 18 bushels, 
and red clover about 112 tons an acre. Where good management, in- 
cluding proper fertilization, is practiced, good yields of high quality 
tobacco can be obtained. 


Fullerton cherty silt loam, eroded phase.—As a result of erosion, 
which varies widely, this soil differs from the type in having lost 50 to 
75 percent of the original surface layer. The subsoil is within plow 
depth over a half or more of the area and here tillage has mixed subsoil 
material with the original surface layer. There are some tracts where 
the plow layer is still entirely within the original surface layer; there 
are others where all the original surface layer has been lost and the 
plow layer consists entirely of subsoil material. 

The 4- to 7-inch surface layer is brownish-gray or grayish-yellow 
cherty silt loam. Below this is light reddish-yellow firm but moder- 
ately friable cherty silty clay loam or cherty silty clay. At a depth of 
about 16 inches is reddish-yellow firm moderately sticky when wet 
cherty silty clay and below 45 inches is splotched reddish-yellow, yellow, 
brown, and gray moderately plastic cherty silty clay. Bedrock cherty 
dolomitic limestone is at a depth of 15 to 30 feet. 

The soil is medium to strongly acid throughout. It is permeable to 
roots and, although infiltration of water is somewhat retarded, internal 
drainage is good. This phase represents essentially those rolling areas 
of the type that have been cultivated for several years. It occurs in 
the vicinity of Hinds and Copper Ridges. 

In general this phase is suited to most of the crops commonly grown 
and when properly fertilized is suited to pasture. Its low fertility limits 
its productivity and the most eroded patches, though not extensive, are 
difficult to work and are much less productive, chiefly because of the 
unfavorable moisture relations and low fertility. The rolling surface 
causes runoff to be a hazard. 

All this soil has been cleared. About 35 percent is used for corn, 
about 40 percent for hay and pasture, about 20 percent for small grain, 
tobacco, and other crops, and about 5 percent is idle. Lespedeza is the 
main hay crop and wheat the main small grain. Some fertilizer is used 
and lime has been applied to a considerable acreage. Most of the 
fertilizer is used for tobacco, corn, and wheat; and the lime, for legume 
hay and pasture. Crops are commonly rotated, although the practice is 
not consistent and universal. A common rotation is corn or tobacco 1 
year, small grain 1 year, and lespedeza 1 or 2 years. Under average 
conditions corn yields about 20 bushels, wheat about 8 bushels, tobacco 
about 800 pounds, and lespedeza 0.5 ton an acre. 

This soil is low in all plant nutrients, and good management for gen- 
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eral farming includes the application of lime and phosphorus and the 
increase of organic matter, either by turning under green manure or by 
applications of barnyard manure. It should be kept under a growing 
vegetative cover as much of the time as possible and for this purpose, 
moderately long rotations, consisting chiefly of hay and fall-sown small 
grains, are well suited. Red clover and alfalfa do fairly well where the 
soil has been built up to a high state of fertility and has been limed. 
Unless these improvements have been made, such hay crops as lespedeza, 
and redtop are more practical. Most of this soil should be tilled on the 
contour, and it may be that terracing and strip cropping are practical 
in places. 


Fullerton cherty silt loam, hilly phase.—Though associated with 
other phases of the type, this soil differs from the norma] phase in hav- 
ing a more sloping surface (12 to 25 percent). It is developed from 
cherty dolomitic limestone. All is near Hinds and Copper Ridges. The 
separate areas are larger than those of the smoother Fullerton soils, and 
a large part of the acreage is on ridge slopes rather than on crests. Many 
areas, however, include the less sloping ridge crests because of the im- 
practicability of delineating them separately on the map. Surface drain- 
age is well developed, but some of it is to strongly sloping sinkholes 
rather than to open drainways. Native vegetation was predominantly 
oak, hickory, and tuliptree, with some shortleaf pine intermixed. 

A profile is as follows: 


0 to 10 inches, brownish-gray cherty silt loam. 

10 to 18 inches, light reddish-yellow firm but permeable cherty silty 
clay loam. 

18 to 45 inches, reddish-yellow firm moderately sticky when wet 
cherty silty clay. 

45 inches --, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic cherty silty clay. Bedrock cherty dolomitic 
limestone is at a depth of 10 to 30 feet. 


The entire soil is medium to strongly acid and is low in plant nutrients. 
It is permeable to roots, but infiltration of water is somewhat retarded. 

Chiefly because of its moderately low fertility and strong slope, this 
soil is not well suited to crops requiring tillage. It is not easily worked, 
water is difficult to control, and yields are low. It is, however, suited 
to pasture, but good quality grazing requires proper fertilization. Chert 
interferes with cultivation, especially hand cultivation. 

Much of this soil is occupied by forest and has not been tilled. 
Pasture of fairly good quality can be established on it if lime and 
phosphorus are applied, and on much of it a rotation consisting entirely 
of close-growing crops is feasible. Tilled areas should be protected by 
a vegetative cover as much of the time as possible, and for this purpose 
fall-sown small grains and grasses and legumes that live through the 
winter should be used, At all times tillage should be on the contour. 
Although terracing may be practical on the smoother phases, the slopes 
of the phase in general are too strong to be suitable for this practice. 
Under good management, wheat yields about 13 bushels, oats about 26 
bushels, and red clover about 114 tons an acre. 

Included with this soil are areas of Clarksville cherty silt loam, hilly 
phase, too small to delineate on the soil map. 


"6 SOIL SURVEY SERIES 1940, No. 4 


Fullerton cherty silt loam, eroded hilly phase.—aAs a result of 
erosion, which varies widely, this phase differs from the hilly phase in 
having lost 50 to 75 percent of the original surface layer. The subsoil 
is within plow depth over a half or more of the area and here tillage 
has mixed subsoil material with the original surface layer. There are 
some tracts where the plow layer is still entirely within the original 
surface layer, but there are also small patches where all the original 
surface layer has been lost and the plow layer consists entirely of sub- 
soil material. 

A profile description where a substantial part of the original surface 
layer remains is as follows: 


0 to 6 inches, brownish-gray or grayish-yellow cherty silt loam. 

6 to 16 inches, light reddish-yellow firm but moderately friable 
cherty silty clay loam or cherty silty clay. 

16 to 45 inches, reddish-yellow firm moderately sticky when wet 
cherty silty clay. 

45 inches ++, splotched reddish-yellow, brown, and gray moderately 
plastic cherty silty clay. Bedrock of cherty dolomitic lime- 
stone is at a depth of 10 to 30 feet. 


The entire soil mass is medium to strongly acid and is low in plant 
nutrients. It is permeable to roots but infiltration of water is some- 
what retarded. 

This is one of the most extensive of the Fullerton soils. The area 
are larger than those of the smoother Fullerton soils, and they are 
associated with other Fullerton soils and with the Bolton. All of them 
are near Hinds and Copper Ridges. 

Because of its moderately low fertility and strong slope, this soil is 
not well suited to crops requiring tillage, is not easily worked, and water 
is difficult to control. This type is suited to pasture, but good quality 
grazing requires proper fertilization. 

All this soil has been cleared and cropped but about 20 percent has 
reverted to forest or unimproved pasture. About 25 percent is used 
for corn. about 40 percent for hay and nasture, and about 15 percent 
for small grains and other crops. Fertilization is not practiced con- 
sistently except for the very small acreage of tobacco and other special 
crops. Lime has been applied to some areas at the rate of about 2 tons 
an acre. Crops are rotated, and it is a common practice to crop this 
soil for several years, thereafter allowing it. to lie idle for several years, 
after which cropping is resumed for a period. Under average manage- 
ment yields are low. Corn yields about 15 bushels, wheat 7 bushels, 
and lespedeza about 0.4 ton an aere. Pasture is not commonly fer- 
tilized, and the grazing vegetation consists chiefly of broomsedge, excent 
where lespedeza is maintained or fertilizer and lime are applied. Areas 
used as pasture for several years develop a brushy cover of sassafras, 
persimmon, briers, and other coarse unedible growth unless particular 
effort is made to suppress it. 

Good management precludes row crops, therefore it is best suited to 
pasture. Circumstances, however, mav justify using a rotation of close- 
growing small grain and pasture and hav crops. In some cases a rota- 
tion of fall-sown small grain and lespedeza has proven practical. 
Substantial applications of fertilizer, especially phosphorus and lime, are 
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necessary if good yields of these crops are to be obtained or if red 
clover or alfalfa are to be grown. The soil also needs organic matter. 
and where barnyard manure is not available, green-manure crops should 
be a part of the rotation. Pasture plants respond well to fertilization. 
Substantial applications of lime and phosphorus commonly improve 
the quality and carrying capacity of grazing areas and with such 
treatment and proper seeding, broomsedge is generally displaced by 
lespedeza, redtop, orchard grass, and to some extent by bluegrass and 
clover. 

Included with this soil are areas of Clarksville cherty silt loam too 
small to delineate on the soil map. 


Fullerton cherty silt loam, steep phase.—This soil differs from the 
type in having a steep rather than rolling surface and in having a 
shallower depth to the parent material, or substratum. It is developed 
from cherty dolomitic limestone. The natural vegetation was pre-~ 
dominantly oak, hickory, and tuliptree, with some shortleaf pine inter- 
mixed. One of the more extensive of the Fullerton soils, it is distributed 
as comparatively large areas near Hinds and Copper Ridges. 

A profile description is as follows: 

0 to 10 inches, 6- to 12-inch brownish-gray cherty silt loam. 

10 to 16 inches, light reddish-yellow firm but moderately permeable 
cherty silty clay. 

16 to 40 inches, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic cherty silty clay. Bedrock dolomitic lime- 
stone is at a depth of 10 to 30 feet, with occasional small out- 
crops on the steepest slopes. 

The entire soil is moderately to strongly acid, low in plant nutrients, 
and infiltration of water is somewhat retarded, although it is permeable 
to plant roots. Because of its steep slope and low natural fertility, this 
type is not well suited to crops and under average conditions is best 
used for forest. However, with proper fertilization and careful manage- 
ment some areas are capable of affording fair to good pasture. 

All this soil is under forest to which it is best suited. Areas for pas- 
ture should be fertilized with phosphorus and lime and seeded to les- 
pedeza, redtop, and orchard grass, and where the fertility is relatively 
high, seeding with bluegrass and white clover may be justified. Brushy 
and weedy growth requires cutting or other means of suppression and 
care must be practieed in grazing to avoid starting of gullies, 


Fullerton cherty silt loam, eroded steep phase.—Represents areas 
of the steep phase that have lost 50 to 75 percent of the surface layer 
as a result of widely varying erosion. This soil is developed from 
dolomitie imestone. The subsoil is within plow depth over a half or 
more of its area and here tillage has mixed subsoil material with the 
original surface layer. There are limited tracts where the plow layer 
is still entirely within the original surface layer, but there are also small 
patches where all the original surface layer has been lost and the plow 
layer now consists entirely of subsoil material. Its surface is steep 
(30 to 60 percent), and gullies 2 to 4 feet deep are common and inter- 
fere materially with field operations. Measures should be taken to 
arrest the further development of the gullies and some of these may 
require engineering practices. Most of the surface drainage is through 
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open surface drainways, but some is to sinkholes. All this soil is near 
Hinds and Copper Ridges. Areas commonly range from 40 to 100 acres 
and occupy a greater part of the landscape along the northwest border 
of these ridges. 

A profile description where a substantial part of the original surface 
layer remains is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow cherty silt loam. 

5 to 14 inches, light reddish-yellow firm but moderately friable 
cherty silty clay loam or cherty silty clay. 

14 to 40 inches, splotched reddish-yellow, yellow, brown, and gray 
moderately plastic cherty silty clay. Bedrock dolomitic lime- 
stone is at a depth of 10 to 30 feet with occasional smal! out- 
crops on the steepest slopes. 


The entire profile is moderately to strongly acid. It is low in plant 
nutrients and infiltration of water is somewhat retarded, but it is per- 
meable to plant roots. 

Because of its steep slope and low fertility, this soil is not well suited 
to crops and under average conditions is probably best used for forest. 
Its productivity is low, and it is difficult to work and to conserve because 
of its susceptibility to erosion. However, with proper fertilization and 
careful management, some areas are capable of affording fair to good 
pasture. 

At sometime all this soil has been tilled, but about 50 percent of it 
has been abandoned to forest or unimproved pasture. About 10 percent 
is used for corn, 10 percent for small grains and other crops, and 30 
percent for hay and improved pasture. Yields of all crops are low, and 
most pasture is fair. Areas to be used for pasture should be fertilized, 
especially with phosphorus and lime, and seeded. Lespedeza and redtop 
are among the most suitable for seeding pasture, but where the fertility 
is relatively high, seeding with bluegrass and white clover may be 
justified. These two plants not uncommonly develop a partial stand 
in pasture that can be maintained in good condition for a period of years. 


Fullerton cherty silty clay loam, severely eroded hilly phase.— 
As a result of erosion this phase has lost most or all of its original 
surface layer and in places part of the subsoil. Gullies, 2 to 4 feet deep, 
though not abundant, are common and in places interfere with field 
operations. The plow layer varies according to the quantity of erosion. 
In most places it is reddish-yellow firm cherty silty clay loam or cherty 
silty clay that is cloddy when tilled. Ata depth of 18 to 30 inches the 
layer is splotched reddish-yellow, yellow, brown, and gray cherty silty 
clay. In patches there is sufficient cherty silt loam of the original sur- 
face layer intermixed with the subsoil material to make the plow layer 
more yellow and of a more friable consistence. 

This soil is medium to strongly acid, low in plant nutrients, and has 
poor moisture relations for plants. Water is absorbed slowly and little 
is retained that is available for plants. Much of the soil is lost as 
runoff, which is difficult to control. 

Areas of this phase have been severely eroded during a period of 
cropping years. Most of these areas are small, a few of them consisting 
of more than 20 acres. They are widely scattered in the vicinity of 
Hinds and Copper Ridges. 
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Poorly suited to crops and only fair for pasture, this soil has low 
fertility, and its poor moisture relations cause its productivity to be 
very low; its poor consistence, strong slope, and occasional gullies make 
it difficult to work; its strong slope, slow absorption, and inability to 
support a good vegetative cover make it difficult to conserve when tilled. 

About 50 percent of this soil has forest reestablished on it or is unim- 
proved pasture land. General farm crops, as corn, wheat, and les- 
pedeza, are the most common crops grown and yields of all are low. If 
good pasture is to be established, substantial fertilization and liming are 
necessary, as well as proper seeding. Lespedeza, orchard grass, and 
redtop are probably among the most suitable plants for this purpose. 
although as the fertility and physical condition improve, bluegrass and 
white clover can be included. Some areas can be best used as forest 
land. 


Fullerton cherty silty clay loam, severely eroded steep phase.— 
This soil represents areas of Fullerton cherty silt loam, steep phase, that 
have lost most or all of their original surface layer and in places part 
of the subsoil as a result of erosion. Gullies, 2 to 4 feet deep, are com- 
mon. and in places interfere with field operations. The soil is medium 
to strongly acid, low in plant nutrients, and has poor moisture relations 
for plants. Water is absorbed slowly and little is retained that is 
available for plants. Much of it is lost as runoff and its control as 
such is very difficult. 

The surface layer varies according to the erosion that has taken place. 
In most places, it is reddish-yellow firm cherty silty clay loam or cherty 
silty clay that is cloddy when tilled. At a depth of 18 to 30 inches 
is splotched reddish-yellow, yellow, brown, and gray cherty silty clay. 
In patches, sufficient cherty silt loam of the original surface layer is 
intermixed with the subsoil material to make the plow layer more yellow 
and of a more friable consistence. The aggregate area of this soil is 
not large. The areas, ranging from 5 to more than 50 acres, are widely 
scattered throughout the Fullerton-Clarksville-Bolton association. 

Poorly suited to crops and pasture, this soil is unproductive be- 
cause of its low fertility and unfavorable moisture relations. Its work- 
ability is poor because of the strong slope and unfavorable consistence, 
and its conservability is poor because of the strong slope and low mois- 
ture-absorbing ability. Unless considerable effort is made to establish 
a good grass cover by seeding and heavy fertilization, including organic 
matter, it probably can be used best for forest. 

All this soil has been tilled but about 70 percent is now abandoned 
to forest or unimproved pasture. Most of the rest is used for corn, 
small grains, and hay or pasture. Yields of all crops are low. Some 
of the more suitable areas, as the less steep parts and those not subject 
to runoff water from areas above, may be worth improving for pasture 
but in general forest cover or such vegetation as kudzu should be 
established. 


Fullerton fine sandy loam.—This type and its several phases form 
a group of moderately sandy upland soils. They have developed from 
dolomitic limestone in which there were strata of calcareous fine-grained 
sandstone. As a group, these Fullerton soils occupy a considerable 
acreage most of which is south of Richland Knobs. 
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This type is not extensive, and the separate areas are not large. The 
surface is undulating to rolling, the gradient ranging to about 12 percent. 
Most of the areas are on ridge tops and are associated with the more 
strongly sloping Fullerton, Clarksville, and Bolton soils. Some of the 
surface drainage is to sinkholes. The native vegetation was predom- 
inantly oak, hickory, and tuliptree, with some shortleaf pine intermixed, 
and other deciduous hardwoods. 

A profile description is as follows: 


0 to 10 inches, very friable brownish-gray to gray fine sandy loam 
to loam. 

10 to 48 inches, yellowish-red friable but firm and moderately com- 
pact when dry fine sandy clay. 

48 inches +-, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry fine sandy clay. Bedrock 
dolomitic limestone is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached arenaceous limestone fragments 
2 to 8 inches in diameter are common in many places but do not inter- 
fere with cultivation. The entire soil is medium to strongly acid, low 
in plant nutrients, and moderately friable and permeable to roots and 
moisture. 

This soil is suited to crops requiring tillage. Under good manage- 
ment it is moderately productive, but its natural fertility is low. Be- 
cause of its undulating to rolling surface and moderately loose consis- 
tence, it is easily worked and is not difficult to conserve, although the 
more sloping parts require some special attention to control runoff. 
As plant nutrients are rapidly leached from soils as sandy as this type, 
consistent fertilization is required to maintain a moderately high state 
of fertility. Although good pastures may be maintained, they are not 
so productive as are those on the finer textured Fullerton soils. 

About fourth of this soil has been cleared; the rest is under forest. 
The cleared parts are used principally for wheat, tobacco, corn, and 
lespedeza. Moderate to light applications of fertilizer are used for corn 
and for some small grain. Moderately heavy applications are used for 
tobacco, Lime has been applied to some areas at the rate of about 2 
tons an acre. Fall-sown grains are the chief cover crops used and 
green-manure crops are not commonly grown. Under average manage- 
ment corn yields about 23 bushels, wheat about 10 bushels, and les- 
pedeza about 0.7 ton an acre (pl. 6). 

This soil is best managed under a rotation of 3 or 4 years. A sequence 
of a row crop, 1 or 2 years of small grain, and 1 or 2 years of hay is 
well suited to it. All the important plant nutrients, nitrogen, phos- 
phorus, and potassium need to be maintained by fertilization and 
legume crops, and lime is required, especially if legumes as red clover. 
white clover, or alfalfa are to be grown. Good management requires 
that organic matter be added either by the application of barnyard 
manure or green-manure crops. Where a high level of fertility is main- 
tained, red clover, alfalfa, timothy, bluegrass, and white clover can be 
grown; at lower levels of fertility, lespedeza, redtop, and orchard grass 
are better suited as hay and pasture crops. Crops respond well to 
proper fertilization and, when the fertility is maintained at a fairly high 
level, corn yields about 33 bushels, wheat about 20 bushels, lespedeza 
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about 1.3 tons, and tobacco about 1,200 pounds an acre. Good returns 
from tobacco are obtained by supplementing barnyard manure with 
commercial fertilizer. 


Fullerton fine sandy loam, eroded phase.—As a result of erosion 
this soil differs from the type in having lost 50 to 75 percent of the 
original surface layer. It is formed from dolomitic limestone in which 
were strata of caleareous fine-grained sandstone. The subsoil is within 
plow depth in about a half or more of its area and here tillage has 
mixed subsoil material with the original surface layer. There are 
limited tracts where the plow layer is still entirely within the original 
surface layer and others where all the original surface layer has been 
lost and the plow layer now consists entirely of subsoil material. The 
surface is rolling (about 12 percent), and drainage is good. 

This phase is widely distributed south of Richland Knobs. Areas 
seldom exceed 40 or 50 acres, and most of them occupy ridge crests 
associated chiefly with hilly phases of Fullerton soils. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow fine sandy loam or 
loam. The thickness of this layer varies greatly depending on 
the quantity of erosion. 

5 to 40 inches, yellowish-red friable but firm moderately compact 
when dry fine sandy clay. 

40 inches ++, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry fine sandy clay. Bedrock 
dolomitic limestone is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common in many places but are not sufficiently 
abundant to interfere with cultivation. The entire soil is medium to 
strongly acid and low in plant nutrients. It is moderately friable and 
permeable to roots and moisture. 

This soil is suited to crops requiring tillage. Under good manage- 
ment it is moderately productive, but its natural fertility is low. 
Because of its undulating to rolling surface and moderately loose econ- 
sistence, the soil is easily worked and is not difficult to conserve, although 
the more sloping parts require some special attention to control runoff. 
Consistent fertilization is required to maintain a moderately high state 
of fertility, as plant nutrients are rapidly leached off. 

All this soil has been cleared and cropped. About 35 percent of it is 
used for corn, 30 percent for wheat, 25 percent for hay and pasture, 
and a small part for tobaeco and other crops. Moderate to light appli- 
cations of fertilizer are used for corn and for small grain. Moderately 
heavy applications are used for tobacco. Lime has been applied to 
some areas at the rate of about 2 tons an acre. Fall-sown grains are the 
chief cover crops used and green-manure crops are not commonly grown. 
Under average management corn yields 20 to 25 bushels, wheat about 
10 bushels, and lespedeza about 0.6 ton an acre. 

Rotations consisting of 1 year of row crops, 1 or 2 years of small 
grain, and 1 or 2 years of legume hay or pasture, are well suited to this 
soil providing its fertility is maintained at a fairly high level and other 
practices are used to conserve it from losses by runoff. All the impor- 
tant plant nutrients—nitrogen, phosphorus, and potassium—need to be 
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maintained by fertilization, and lime is required, especially if legumes, 
as red clover, white clover, or alfalfa are grown. Where the fertility 
is not maintained at a high level, lespedeza, redtop, and orchard grass 
are better suited as hay and pasture crops. Crops respond well to 
proper fertilization and when the fertility is maintained at a fairly high 
level under good management, corn yields about 33 bushels, wheat about 
18 bushels, lespedeza about 1.3 tons, and tobacco about 1,100 pounds 
an acre. Good returns from tobacco are obtained by supplementing 
barnyard manure with commercial fertilizer. 

Proper conservation requires that tillage be kept at a minimum and 
a vegetative cover be maintained on it as much of the time as possible. 
Cover crops should follow row crops in order to protect the soil in-winter, 
and tillage should be on the contour wherever feasible. Terracing may 
be practical under certain conditions as a means of erosion control. 


Fullerton fine sandy loam, undulating phase.—This soil differs 
from the type in having a smoother surface, the gradient ranging to 
about 5 percent. It is developed from dolomitic limestone in which 
were strata of calcareous fine-grained sandstone. Drainage is good. 
Practically all the soil occupies small areas on the ridge tops. The 
separate areas are widely distributed in the area south of Richland 
Knobs. 

A profile description is as follows: 


0 ais inches, brownish-gray to gray friable fine sandy loam or 
oam. 

14 to 48 inches, yellowish-red friable but firm moderately compact 
when dry fine sandy clay. : 

48 inches +, splotched yellow, gray, red, and brown crumbly but 
firm and moderately compact when dry sandy clay. Bedrock 
dolomitic limestone is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments. 2 to 8 
inches in diameter, are common in many places but are not sufficiently 
abundant to interfere with cultivation. The entire profile is medium 
to strongly acid, low in plant nutrients, moderately friable, and per- 
meable to roots and moisture. 

A small acreage has some chert throughout its depth, and these more 
sloping areas tilled for many years have lost 50 to 75 percent of the 
surface layer. The plow layer consists of a mixture of surface and 
subsoil material. 

This soil is suited to crops requiring tillage. Under good management 
it is moderately productive, but its natural fertility is low. It is easily 
worked and not difficult to conserve, although consistent fertilization 
is necessary in maintaining a moderately high state of fertility as plant 
nutrients are rapidly leached. 

All this soil has been cleared and cropped. About 40 percent of it 
is used for corn, 30 percent for hay and pasture, and 30 percent for 
wheat, tobacco, and other crops. Moderate to light applications of 
fertilizer are used for corn and for some small grain. Moderately heavy 
applications are used for tobacco. Lime has been applied to some 
areas at the rate of about 2 tons an acre. Fall-sown grains are the 
principal cover crops used, and green-manure crops are not commonly 
grown. Under average management corn yields about 25 bushels, wheat 
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about 11 bushels, and lespedeza about 0.7 ton an acre. 

This soil is suited to a moderately short rotation providing the fer- 
tility is maintained at a relatively high level. If a high productivity 
is to be maintained, all the important plant nutrients—nitrogen, phos- 
phorus, and potassium—need to be maintained by consistent fertiliza- 
tion and legume crops. Organic matter must be added either as manure 
or through green-manure crops, and lime is required especially for red 
and white clovers and alfalfa. Unless a relatively high state of fertility 
is maintained, lespedeza, redtop, and orchard grass are preferred for 
hay and pasture crops. Where the productivity of the soil is main- 
tained at a high level, corn yields about 38 bushels, wheat about 19 
bushels, red clover about 1.6 tons, and tobacco about 1,300 pounds an 
acre. 


Fullerton fine sandy loam, hilly phase.—This soil differs from the 
type in having a stronger slope (12 to 30 percent). It is developed from 
dolomitic limestone in which were strata of calcareous fine-grained 
sandstone. Drainage is good. Most areas have a complex slope or 
lay of the land condition consisting of narrow ridge tops and strong 
slopes extending to drainageways and sinkholes. Native vegetation 
consisted chiefly of oak, hickory, and tuliptree, with some pine inter- 
mixed. The area occupied by this phase is not large, and it occurs 
south of Richland Knobs. 

A profile deseription is as follows: 


0 to 12 inches, brownish-gray to gray friable fine sandy loam. This 
layer varies in thickness. 

12 to 42 inches, yellowish-red friable but firm and moderately com- 
pact when dry fine sandy clay. 

42 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry fine sandy clay. Bedrock 
is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches m diameter are common but do not interfere with cultivation. 
The entire soil is medium to strongly acid, low in plant nutrients, 
moderately friable, and permeable to roots and moisture. 

Although limited by its strong slope and low fertility, this soil is suited 
to crops requiring tillage, as small grains and certain hay and pasture 
crops. Also because of its strong slope, it is difficult to work and, under 
a system of management involving cultivation, it is difficult to conserve 
satisfactorily. 

Practically none of this soil has been tilled, and at present it is oecu- 
pied chiefly by cut-over deciduous forest. Cleared areas produce fair 
to good yields for a few years, but if good yields are to be maintained, 
regular fertilization and liming must be practiced, organic matter main- 
tained, and management otherwise adjusted to keep the soil losses by 
erosion at a minimum. A rotation of fall-sown small grains with a hay 
or pasture crop is well suited. If the fertility is maintained at a high 
level, red clover, timothy, or alfalfa may be grown, otherwise, lespedeza 
and redtop are the preferred hay and pasture plants. Where properly 
fertilized and otherwise well managed, lespedeza yields 1 to 1.2 tons, 
wheat 13 bushels, and barley about 22 bushels an acre. If row crops 
are required, they should be grown very infrequently and should be 
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followed by a cover crop. Field operations, especially plowing and 
cultivation, should be on the contour and where row crops are grown, 
strip cropping may be advisable. Terracing is not considered practical 
except on some of the smoothest parts. 


Fullerton fine sandy loam, severely eroded hilly phase.—This 
soil represents areas of the hilly phase of the type that have lost prac- 
tically all their surface soil and in places part of their subsoil by erosion. 
It is formed from dolomitic limestone in which were strata of caleareous 
fine-grained sandstone. Drainage is good. The surface is strongly 
sloping (12 to 30 percent). 

In most areas that are not tilled gully erosion has been sufficiently 
active to cause the surface to be uneven, and there may be a few gullies 
that are not obliterated by tillage. Most of these, however, are cross- 
able with farm machinery. Areas idle for several years commonly have 
gullies and a few of these are difficult or impossible to cross. The larger 
gullies are shown on the soil map by appropriate symbols. The sep- 
arate areas are small and are generally part of a hilly landseape con- 
sisting of Bolton and other less eroded Fullerton soils. All is in the 
area south of Richland Knobs. The native vegetation consisted of oak, 
hickory, and tuliptree, with some pine intermixed. 

A profile description is as follows: 


0 to 30 inches, yellowish-red friable but firm and moderately com- 
pact when dry fine sandy clay. 

30 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry fine sandy clay. Bedrock 
is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments, 2 to 8 
inches in diameter, are common but not sufficiently abundant to inter- 
fere with cultivation. The entire soil is medium to strongly acid and 
low in plant nutrients. The plow layer is much less friable than that 
of the less eroded phases, and its capacity to hold moisture available to 
plants is much lower. On the whole the soil is moderately permeable 
to roots and slowly permeable to moisture. 

The productivity is very low, because of its low fertility and droughty 
nature. Its strong slope and unfavorable consistence make it difficult 
to work and difficult to conserve when tilled. It is therefore not well 
suited to crops but if properly fertilized and managed, it is suitable for 
pasture. Many areas may be best used for forest. 

All this soil has been cleared and cropped, but about 50 percent of it 
has been abandoned to forest or unimproved pasture. About 15 per- 
cent is used for corn, 25 percent for hay and pasture, chiefly lespedeza, 
and 10 percent for small grain and other crops. Pasture on the aban- 
doned areas is poor. Most of the cover of such areas consists of an 
uneven stand of broomsedge with some sassafras, persimmon, and briers 
intermixed. Only irregular, light applications of fertilizer are made 
and most of this is for wheat. Very little manure is applied and crops 
are not commonly plowed under to increase the fertility. Lime has 
been applied to some areas. Rotations are not consistently followed, 
but it is a common practice to allow areas to lie idle for a period of years, 
after which they are again cropped for a short time. Under average 
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management, corn yields about 10 bushels, wheat about 4 bushels, and 
lespedeza about 0.4 ton an acre. 

Most areas can be best used as permanent pasture. For this purpose, 
the fertility and physical nature of the soil should be improved suffici- 
ently to support a good legume and grass cover. Phosphorus, lime, and 
organic matter are especially needed for this purpose, but nitrogen and 
potassium are also low, and applications of them can be expected to give 
response in the crops. Except where the fertility 1s greatly increased, 
lespedeza, redtop, and orchard grass are among the most suitable pas- 
ture plants. Weed and brushy growth will require eradication on most 
areas, if good pasture is to be maintained. 


Fullerton fine sandy loam, eroded hilly phase.—As a result of 
erosion this soil represents areas of the typical hilly phase that have lost 
50 to 75 percent of the surface soil. It is developed from dolomitic 
limestone in which were strata of calcareous fine-grained sandstone. 
Drainage is good. The surface is hilly (12 to 30 percent). Most areas 
have a complex slope or lay of the land condition consisting of narrow 
ridge tops and strong slopes extending to drainageways and sinkholes. 
The native vegetation consisted of oak, hickory, and tuliptree, with 
some pine intermixed. Separate areas of this fairly extensive soil are 
about 50 acres in size and are widely scattered south of Richland Knobs. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow fine sandy loam or 
loam. Where erosion has been less than average the surface 
layer may be 10 to 12 inches thick, whereas in the most eroded 
patches the subsoil may be exposed. 

5 to 40 inches, yellowish-red friable but firm moderately compact 
when dry fine sandy clay. 

40 inches ++, yellow, gray, red, and brown crumbly but moderately 
firm and compact when dry fine sandy clay. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common in many places but do not interfere with 
cultivation. The entire soil is medium to strongly acid, low in plant 
nutrients, and moderately friable and permeable to roots and moisture. 

The soil is physically suited to crops requiring tillage, although it is 
limited by its strong slope and low fertility. Under proper manage- 
ment, it is suited to small grains and certain hay and pasture crops. 
Because of its strong slope, it is difficult to work and under a system of 
Heneecent involving cultivation, it is difficult to conserve satisfac- 
torily. 

All this soil has been cleared and cropped but about 10 percent of it 
has been abandoned to forest or unimproved pasture. About 20 per- 
cent is used for corn, 20 percent for wheat, 5 percent for tobacco, and 
about 45 percent for hay and pasture in rotation. Fertilization is heavv 
for tobacco, but other crops receive only irregular light applications of 
commercial fertilizer. Lime has been applied to some of this soil at 
about 2 tons an acre. Little organic matter is returned to the soil and 
fall-sown small grains are the chief cover crops. Much land used for 
corn is without an effective cover in winter. Under average manage- 
ment, corn yields about 15 bushels, wheat 8 bushels, and lespedeza, 0.4 
ton an acre. Relatively long rotations should be used and cover crops, 
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preferably legumes, should be grown where the surface would otherwise 
be without a growing vegetative cover. In general, crops respond to 
fertilization with nitrogen, phosphorus, and potassium. Organic matter, 
either as barnyard manure or green-manure crops, should be added at 
regular intervals, and lime is required for good yields of legumes and 
grasses. Where properly seeded and grazed, pastures respond to phos- 
phorus and lime. 

Tillage should be kept at a minimum because of the erosion hazard. 
Permanent meadow and pasture are well suited to this phase. Tillage 
and other field operations should be on the contour, and strip cropping 
may be advisable. 


Fullerton cherty fine sandy loam.—A light-colored cherty fine 
sandy loam soil with a thick cherty yellowish-red subsoil on some of 
the cherty ridges, developed from cherty dolomitic limestone in which 
were strata of caleareous fine-grained sandstone. It differs from Fuller- 
ton cherty silt loam chiefly in having a more sandy texture. It is well 
drained, some of it to sinkholes, and the surface is rolling (about 12 
percent). Most areas are on ridge crests associated with the more 
strongly sloping Fullerton, Bolton, and Clarksville soils. The native 
vegetation was chiefly oak, hickory, and tuliptree, with some pine inter- 
mixed. Most areas are inextensive and widely distributed south of 
Richland Knobs. 

A profile description is as follows: 


0 to 14 inches, friable brownish-gray to gray cherty fine sandy loam 
or cherty loam. 

14 to 48 inches, yellowish-red friable but firm and moderately com- 
pact when dry cherty fine sandy clay. 

48 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry cherty fine sandy clay. 
Bedrock dolomitic limestone is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter arecommon. In most places these fragments with the 
chert are sufficiently abundant to interfere materially with cultivation. 
The entire soil is medium to strongly acid and low in plant nutrients 
and organic matter. The surface layer is friable, and the subsoil is 
moderately permeable to roots and moisture. 

This soil is suited to crops requiring tillage, but its productivity is 
low and the high content of chert and stone fragments makes it moder- 
ately difficult to work, especially with hand implements. A high state 
of fertility is probably difficult to maintain because of the ease with 
which plant nutrients are lost by leaching and runoff water. Erosion 
is active on the more sloping parts when a good vegetative cover is 
not maintained. 

About 25 percent of the soil has been cleared and used for corn, small 
grains, chiefly wheat, and hay. Lespedeza is the principal hay crop. 
Fertilization is moderate to light and irregular, and green-manure 
crops are not commonly grown. Row crops, chiefly corn, are grown at 
frequent intervals. Some lime probably has been applied to a few areas. 
Under average management corn yields about 15 bushels, wheat 8 bush- 
els, and lespedeza about 1% ton an acre. The soil responds to good 
management. Substantial fertilization especially with phosphorus, 
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lime, and probably potassium and an increase in the content of organic 
matter are necessary for good yields. 

The soil should be protected as much of the time as possible by a 
close-growing crop and for this purpose, moderately long rotations con- 
sisting chiefly of fall-sown small grains and legumes and grass hay and 
pasture crops are suitable. Where the fertility is increased red clover, 
timothy, and possibly alfalfa are suitable, but in general lespedeza, 
redtop, and orchard. grass are among the better suited hay and pasture 
crops. Tillage and other field operations should be on the contour where 
feasible and terracing may be practical at least. where tillage is carried 
on regularly. Under good management, corn yields about 25 bushels, 
wheat about 15 bushels, and lespedeza about 0.8 ton an acre. 


Fullerton cherty fine sandy loam, eroded phase.—As a result of 
erosion this soil represents areas of the type that have lost 50 to 75 
percent of the surface layer. It is developed from cherty dolomitic 
limestone in which were strata of calcareous fine-grained sandstone. 
Drainage is good. The surface is rolling (about 12 percent). Most 
areas are on ridge tops associated with the more strongly sloping Fuller- 
ton, Bolton, and Clarksville soils south of Richland Knobs. Separate 
areas seldom occupy more than 40 to 50 acres. The native vegetation 
was chiefly oak, hickory, and tuliptree, with some pine intermixed. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow cherty fine sandy 
loam or cherty loam. The thickness varies greatly, depending 
on the quantity of erosion. 

5 to 40 inches, yellowish-red friable but firm moderately compact 
when dry cherty fine sandy clay. 

40 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry cherty fine sandy clay. 
coe cherty dolomitic limestone is at a depth of 20 to 30 

eet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common. These fragments with the chert are 
sufficiently abundant in most places to interfere materially with culti- 
vation. The entire soil is medium to strongly acid and low in plant 
nutrients and organic matter. The surface layer is friable, and the sub- 
soil is moderately permeable to roots and moisture. 

This phase is suitable for crops requiring tillage, but its low fertility 
causes its productivity to be low, and the high content of chert and stone 
fragments makes it difficult to work, especially with hand implements. 
Erosion is active on the more sloping parts, especially cultivated areas, 
where a good vegetative cover is not maintained. 

All the soil has been cleared and most of it is cropped. About 25 
percent is used for hay and pasture, about 30 percent for wheat, and 
about 40 percent for corn, tobacco, and other crops. Very little is idle. 
Lespedeza is the principal hay crop and wheat the chief small grain. 
Fertilization is moderate to light and irregular, and green-manure crops 
are not commonly grown. Some lime has been applied. Row crops, 
chiefly corn, are grown at frequent intervals on much of the acreage. 
Fali-sown small grains and hay and pasture crops afford an effective 
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cover on some of the acreage but much of it is not protected by a grow- 
ing crop through the winter. 

Under average management, corn yields about 12 bushels, wheat 
about 7 bushels, and lespedeza about 0.4 ton an acre. Substantial fer- 
tilization, especially with phosphorus and lime and probably potassium, 
and an increase in the content of organic matter are necessary for good 
yields. The soil should be protected as much of the time as possible 
by a close-growing crop and for this purpose moderately long rotations, 
consisting chiefly of fall-sown small grains and legume and grass hay 
and pasture crops, are suitable. Where the fertility is greatly increased 
and sufficient lime is applied, red clover, timothy, white clover, bluegrass, 
and possibly alfalfa are suitable but in general, lespedeza, redtop, and 
orchard grass are among the better suited hay and pasture crops. Till- 
age and other field operations should be on the contour where feasible, 
and terracing may be practical where tillage is carried on regularly. 
Under good management, corn yields about 22 bushels, wheat about 
15 bushels, and lespedeza about 0.7 ton an acre. 


Fullerton cherty fine sandy loam, hilly phase.—This soil, devel- 
oped from cherty dolomitic limestone in which were strata of calcareous 
fine-grained sandstone, differs from the type in having a more strongly 
sloping surface (12 to 30 percent). Drainage is good. Most areas have 
a complex slope or lay of the land consisting of narrow ridge tops and 
strong slopes that extend to drainways and sinkholes. The separate 
areas range from a few to 50 acres or more and are widely distributed 
in the area south of Richland Knobs. The native vegetation was pre- 
dominantly oak, hickory, and tuliptree, with some pine intermixed. 

A profile description is as follows: 


0 to 12 inches, friable brownish-gray to gray cherty fine sandy loam 
or cherty loam. This layer varies greatly in thickness. 

12 to 42 inches, yellowish-red friable but firm moderately compact 
when dry cherty fine sandy clay. 

42 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry cherty fine sandy clay. 
Bedrock is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common. These fragments with the chert are 
sufficiently abundant to interfere materially with cultivation. The 
entire soil is medium to strongly acid and low in plant nutrients and 
organic matter. The surface layer is friable, and the subsoil is perme- 
able to roots and moisture. 

Although limited by its strong slope, low fertility, and stoniness this 
soil is physically suited to crops requiring tillage. Under proper man- 
agement, it is suited to a rotation of fall-sown small grains and certain 
hay and pasture crops. Because of its strong slope and stoniness, it is 
difficult to work and under a system of management involving cultiva- 
tion, it is difficult to conserve satisfactorily. 

Practically none of this soil has been tilled and at the present time, 
it is occupied chiefly by a cut-over deciduous forest. When cropped, it 
can be expected to produce fair fields for a very few years, but if good 
yields are to be maintained, regular fertilization and liming must be 
practiced, the organic matter maintained, and the management other- 
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wise adjusted to keep losses by erosion at a minimum. A rotation of 
fall-sown small grains with a hay or pasture crop is well suited to this 
phase. If it is necessary to grow row crops, they should be grown very 
infrequently and followed by a cover crop. Field operations, especially 
plowing and cultivation, should be on the contour and when row crops 
are grown, strip cropping may be advisable. Terracing is not consid- 
ered practical except possibly on some of the smoother parts. Under 
proper fertilization and management, lespedeza yields about 0.9 ton 
and wheat about 12 bushels an acre. 


Fullerton cherty fine sandy loam, eroded hilly phase.—A soil 
formed from cherty dolomitic limestone in which were strata of calcar- 
eous fine-grained sandstone. It differs from type in having a stronger 
slope and in having lost 50 to 75 percent. of its surface layer by erosion. 
Drainage is good. The surface is hilly (12 to 30 percent). Most areas 
have a complex slope or lay of the land consisting of narrow ridge tops 
and strong slopes extending to drainways and sinkholes. This is one of 
the more extensive of the Fullerton soils. The separate areas are of 
moderate size and are widely distributed south of Richland Knobs. The 
native vegetation was predominantly oak, hickory, and tuliptree, with 
some pine intermixed. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or grayish-yellow cherty fine sandy 
loam or cherty loam. Where there has been less than the 
average quantity of erosion, the thickness of this layer may 
be 10 to 12 inches, whereas in the most eroded patches subsoil 
material may be exposed. 

5 to 40 inches, yellowish-red friable but firm moderately compact 
when dry cherty fine sandy clay. 

40 inches +, yellow, gray, red, and brown crumbly but moderately 
firm and compact when dry cherty fine sandy clay. Bedrock 
dolomitic limestone is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common in many places, and these fragments 
with the chert are sufficiently abundant in most places to interfere 
materially with cultivation. The entire soil is medium to strongly acid 
and low in plant nutrients and organic matter. The surface layer is 
friable, and the subsoil is moderately permeable to roots and moisture. 

This soil is physically suited to crops requiring tillage although it is 
limited in this respect by its strong slope, low fertility, and stoniness. 
Under proper management, it is suited to a rotation of fall-sown small 
grains and certain hay and pasture crops. Because of its strong slope 
and stoniness, it is difficult to work, and under a system of management 
involving eultivation, it is difficult to conserve satisfactorily. 

All this soil has been cleared and cropped, but about 20 percent is 
now abandoned to forest or unimproved pasture. About 15 percent is 
used for corn, 15 percent for small grains, 45 percent for hay and im- 
proved pasture, and the rest for miscellaneous crops including some 
tobacco. Fertilization is light and irregular except on the land for to- 
bacco. Wheat commonly receives light applications, but hay crops are 
seldom fertilized, although lime has been applied on some acreage and 
some phosphorus has been used for hay. Little organic matter is re- 
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turned to the soil, and fall-sown small grains and the hay crops are the 
only winter cover crops. Under average management, corn yields about 
10 bushels, wheat about 6 bushels, and lespedeza about 0.4 ton an acre. 

Crops are not commonly rotated systematically. If crops are to be 
grown, a relatively long rotation should be used and cover crops, pref- 
erably legumes, should be grown where the surface would otherwise be 
without a growing vegetative cover. A rotation consisting entirely of 
fall-sown small grains and hay and pasture legumes and grains is well 
suited to this soil. Substantial fertilization, liming, and incorporation 
of organic matter are required if good yields are to be obtained. 
Legumes and grasses respond well to phosphorus and lime, but unless 
the fertility of the soil is brought to a high level, lespedeza, redtop, and 
orchard grass are generally more suitable than red clover, white clover, 
timothy, and bluegrass. Under proper fertilization and management, 
lespedeza yields about 0.9 ton an acre. 

Tillage should be kept at a minimum, because of the erosion hazard. 
Where feasible, permanent pasture and meadow are preferred for this 
phase. Tillage and other field operations should be on the contour and 
strip cropping may be advisable. 

Included with this soil are a few areas that have a subsoil more like 
that of the Clarksville soils inasmuch as the material is yellow rather 
than yellowish-red cherty clay loam. 


Fullerton cherty clay loam, severely eroded phase.—This soil 
represents areas of Fullerton cherty fine sandy loam that have lost prac- 
tically all the surface soil as a result of erosion. It is developed from 
cherty dolomitic limestone in which were strata of caleareous fine-grained 
sandstone. The surface is sloping or rolling, and the gradient ranges 
to about 12 percent. Drainage is good. In most tilled areas gully 
erosion has been sufficiently active to cause the surface to be uneven, 
and there may be a few gullies that are not obliterated by tillage, but 
most of them are crossable with farm machinery. On areas that have 
been idle for several years a few gullies have formed that are difficult 
or impossible to cross. The larger ones are shown on the soil map by 
appropriate symbols. 

Most areas are on the upper part of ridge slopes associated with the 
less eroded areas of Fullerton cherty fine sandy loam. The small areas 
are widely scattered south of Richland Knobs. The native vegetation 
was chiefly oak, hickory, and tuliptree, with some pines intermixed. 

A profile description is as follows: 


Q to 30 inches, yellowish-red firm and moderately compact when 
dry cherty fine sandy clay. 

30 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry cherty fine sandy clay. 
Bedrock is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common. In most places these fragments with 
chert are sufficiently abundant to interfere materially with cultivation. 
The entire soil is medium to. strongly acid and low in plant nutrients 
and organic matter. The surface layer is friable, and the subsoil is 
moderately permeable to roots and moisture. 
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Because of its low fertility, unfavorable consistence of the plow layer, 
stoniness, and low capacity for water available to plants, this soil is not 
well suited to crops requiring tillage. Unless its productivity is greatly 
increased, yields are low and erosion is active. If it is improved suffici- 
ently to support a good grazing cover, it is suited to pasture. 

All this soil has been cleared and cropped, but approximately 20 
percent of it has been abandoned to forest or unimproved pasture. 
About 30 percent is used for corn, 20 percent for small grains, princi- 
pally wheat, and about 30 percent for hay and improved pasture. Little 
fertilization is practiced, and cover crops other than the fall-sown grains 
are not commonly used. It is a common practice to allow areas of this 
soil to lie idle for several years between periods of cropping. Under 
average conditions corn yields about 10 bushels, wheat 4 bushels, and 
lespedeza 0.4 ton an acre. Fairly good pasture can be established but 
in order to do so, the organic-matter, plant-nutrient, and lime content 
must be greatly increased. Lespedeza, redtop, and orchard grass are 
among the hay and pasture plants best suited to this type. Areas that 
must be cropped should be used in a rotation of close-growing fall-sown 
small grains and legume and grass hay and pasture crops. 

Included with this soil are a few areas free of chert, which represent 
severely eroded areas of Fullerton fine sandy loam. 


Fullerton cherty clay loam, severely eroded hilly phase.—This 
soil differs from Fullerton cherty fine sandy loam in having a stronger 
slope and in having lost practically all the surface soil by erosion. It 
is developed from cherty dolomitic limestone in which were strata of 
calcareous sandstone. Drainage is good. Surface drainage is partly 
to drainways and partly to sinkholes. The surface is strongly sloping 
(12 to 30 percent). In most areas now tilled gully erosion has been 
sufficiently active to cause the surface to be uneven, and there may be 
a few gullies that are not obliterated by tillage, but most of them are 
crossable with farm machinery. Areas that have been idle for several 
years commonly have gullies and a few of these are difficult or impos- 
sible to cross. The large gullies are shown on the soil map by appro- 
priate symbols. The areas are relatively small and are associated with 
other Fullerton and Bolton soils south of Richland Knobs. The native 
vegetation was oak, hickory, and tuliptree, with some pine intermixed. 

A profile description is as follows: 


0 to 30 inches, yellowish-red friable but firm and moderately com- 
pact when dry fine sandy clay. 

30 inches +, splotched yellow, gray, red, and brown crumbly but 
firm moderately compact when dry fine sandy clay. Bedrock 
is at a depth of 20 to 30 feet. 


Dark-brown sandstone or leached sandy limestone fragments 2 to 8 
inches in diameter are common, and with the chert, they are sufficiently 
abundant to interfere with tillage. The entire soil is medium to strongly 
acid and low in plant nutrients and organic matter. The surface layer 
is less friable than that of the less eroded phases, and its capacity to 
hold moisture available to plants is much lower. On the whole the soil 
is moderately permeable to roots and slowly permeable to moisture. 

Because of the low fertility and droughty nature of this phase, the 
productivity is very low. Its strong slope and unfavorable consistence 
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make it difficult to work, and it is difficult to conserve when tilled. It is 
therefore not well suited to crops but if properly fertilized and man- 
aged, it is suitable for pasture. Many areas may be best used for forest. 

All this soil has been cleared and cropped but about 50 percent of it 
has been abandoned to forest or unimproved pasture. About 15 per- 
cent is used for corn, 25 percent for hay and pasture, chiefly lespedeza, 
and 10 percent for small grains and other crops. Pasture on the aban- 
doned areas is poor. Most of the cover consists of an uneven stand of 
broomsedge with some sassafras, persimmon, and briers intermixed. 
Only light and irregular applications of fertilizer are made and most of 
this is for wheat. Very little manure is used and crops are not com- 
monly plowed under as green manure. Lime has been applied to a 
small acreage. Rotations are not consistently followed, but it is a 
common practice to allow areas to lie idle for a period of years after 
which they are again cropped for a short time. Under average man- 
agement, corn yields about 8 bushels, wheat 4 bushels, and lespedeza 
about 0.3 ton an acre. Most areas probably can be best used as perm- 
anent pasture. For this purpose the fertility and physical nature should 
be improved sufficiently to support a good legume and grass cover. 
Phosphorus, lime, and organic matter are especially needed for this 
purpose, but nitrogen and potassium are also low and applications of 
them can be expected to give response in the crops. Except where the 
fertility is increased greatly, lespedeza, redtop, and orchard grass are 
among the most suitable pasture and hay plants. If good pasture is to 
be maintained, weeds and brushy growth will have to be eradicated on 
most areas. 


Greendale loam.—This light-brown soil on gentle valley slopes con- 
sists of local alluvium or colluvium washed from Fullerton and Clarks- 
ville soils. The surface is gently sloping, the gradient ranging up to 
about 5 percent. Internal drainage is somewhat retarded but is suffi- 
ciently good for all crops commonly grown. All the areas are small. 
Most of them are on alluvial fans at the mouths of short drains from 
areas of Fullerton and Clarksville soils, but a few lie as gently sloping 
narrow strips at the base of the hills. The areas are widely scattered 
near Hinds and Copper Ridges and south of Richland Knobs. The 
native vegetation was predominantly deciduous hardwoods. 

A profile deseription of this loam is as follows: 


0 to 10 inches, brownish-gray to grayish-brown friable loam. 

10 to 30 inches, brownish-yellow firm but friable silty clay loam 
that breaks to nut-sized fragments. 

30 ne +, yellow mottled with gray and brown friable silty clay 
oam. 


The texture of the surface layer varies from loam to silt loam, the 
latter prevailing in those areas associated with silt loam of the Fullerton 
and cherty silt loam types of the Fullerton and Clarksville soils. Those 
areas associated with the more cherty Clarksville and Fullerton soils 
have some chert and in a few places it is sufficiently abundant to inter- 
fere a little with tillage. The subsoil varies in structure. Whereas 
most areas have a fairly well developed subsoil, some areas consist of 
silt loam with little structure throughout and do not have so strong a 
color contrast between the surface layer and the subsoil. 
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The entire profile is medium to strongly acid. It is moderately fer- 
tile, moderately low in content of organic matter, permeable to roots 
and moisture, and its capacity for holding moisture available to plants 
is fairly good. 

This loam is well suited to crops requiring tillage and to all crops 
commonly grown in the county. It is moderately productive, responds 
to fertilization, is easily worked, and is not difficult to conserve either 
against losses by runoff or leaching. 

Practically all of this soil is cleared and cropped. Corn occupies 
about 45 percent, tobacco about 10 percent, hay and pasture about 
25 percent, and small grains about 20 percent. Short rotations are 
common, and row crops are grown on the average of 1 year out of 2, 
whereas some areas are used almost continuously for this purpose. 
Some fertilization is practiced, and those areas near the farm buildings 
generally receive manure. Lime has been applied to a fairly large part; 
most of it at about 2 tons an acre. The tobacco crop is fertilized 
heavily with barnyard manure supplemented by commercial fertilizer. 
Under average management, corn yields about 28 bushels, barley 16 
bushels, red clover 1 to 1.5 tons, and tobacco about 1,000 pounds an acre. 
Tobacco ordinarily is of good quality. The productivity of this soil 
can be increased materially by heavier fertilization, systematic liming, 
and the addition of organic matter. It is suited to moderately short 
rotations, but the row crops should be followed by cover crops to aid in 
maintaining its fertility and favorable tilth and to protect it from ero- 
sion. Where the fertility is maintained at a high level, crimson clover 
is one of the better cover crops and red clover one of the better hay 
crops. Pasture mixtures, including bluegrass and white clover, afford 
good grazing, where the fertility and lime requirements have been ful- 
filled. The more sloping parts and those subject to runoff may require 
special attention to avoid damage by runoff. Under a high level of 
management, corn yields about 40 bushels, barley 32 bushels, and red 
clover or lespedeza 114 to 2 tons an acre. 


Greendale loam, sloping phase.—-Differing from the type, this 
phase has a more sloping surface (5 to 15 percent). It is develoved on 
local alluvium or colluvium washed chiefly from Fullerton and Clarks- 
ville soils. Internal drainage is somewhat retarded but is sufficient for 
all crops commonly grown. Few areas include more than 15 acres. 
Most areas are at the heads of drains and on alluvial fans at the mouths 
of short drains from areas of Fullerton and Clarksville soils. They are 
widely distributed in association with Fullerton, Clarksville, and Bolton 
soils, Native vegetation was predominantly deciduous hardwoods. 

A profile description is as follows: 


0 to 8 inches, brownish-gray or grayish-brown friable loam. 

8 to 30 inches, brownish-yellow firm but friable silty clay loam 
that breaks to nut-sized fragments. 

30 me -+, yellow mottled with gray and brown friable silty clay 
oam. 


The thickness of the surface layer ranges from 4 to 12 inches. Part 
of the shallower thickness is due to erosion. The texture of this layer 
varies from loam to silt loam, the latter prevailing in those areas asso- 
ciated with the silt loam of the Fullerton and cherty silt loam types of 
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the Fullerton and Clarksville soils. Areas associated with these more 
cherty soils have some chert dnd in places, it is sufficiently abundant to 
interfere with cultivation. 

The entire profile is medium to strongly acid. The soil is moderately 
fertile, its content of organic matter is moderately low, it is permeable 
to roots and moisture, and its capacity to hold moisture available to 
plants is fairly good. 

This soil is suited to crops requiring tillage. It is moderately pro- 
ductive, but because of its stronger slope, it is a little more difficult to 
work and is more subject to soil losses by runoff than is the type. In 
general its proper management requires a longer rotation and fewer 
row crops. 

Practically all this soil is cleared and cropped. Approximately 30 
percent is used for corn, 10 percent for tobacco, 40 percent for hay and 
pasture, and 20 percent for small grains. Length of rotations varies 
from 3 to 5 years. Some fertilization is practiced, and those areas near 
the farm buildings generally receive barnyard manure. Lime has been 
applied to some areas. The tobacco crop is fertilized heavily with 
barnyard manure supplemented by commercial fertilizer. Under aver- 
age management, corn yields about 22 bushels, barley 12 bushels, and 
lespedeza about 34 ton an acre. Tobacco ordinarily is of good quality. 
The productivity of this soil can be increased materially by heavier 
fertilization, systematic liming, and the addition of organic matter. 
Because of its susceptibility to erosion, row crops should not be grown 
frequently and cover crops should be used where the surface would 
otherwise be bare in winter. Where the fertility is maintained at a 
relatively high level, crimson clover and red and white clovers are well 
suited and lespedeza, white clover, orchard grass, and bluegrass produce 
good quality grazing. Where feasible, cultivation should be on the 
contour, and strip cropping and terracing are practical. 


Greendale silty clay loam.—This type consists of local alluvium and 
colluvium washed from soils developed over clayey or argillaceous lime- 
stone. Internal drainage is slow, and the surface is gently sloping 
(about 5 percent). All the areas are small, and most of them are in 
Clinch Valley. Most of them are along the upper parts of drainage- 
ways. The native vegetation was predominantly deciduous hardwoods. 

A profile description is as follows: 


0 to 8 inches, grayish-brown mellow silty clay loam. 

8 to 22 inches, yellow plastic silty clay loam or silty clay. 

22 inches +, mottled yellow, gray, brown, and red tough plastic 
silty clay. 

This soil is slightly to medium acid, is moderately fertile, and has a 
fair quantity of organic matter. The surface soil has fairly good tilth, 
and the subsoil is slowly permeable to roots and moisture. The soil 
has a fairly good capacity for holding water available to plants. 

Although not well suited to tobacco and root crops, as potatoes, this 
type is suited to crops requiring tillage. It is naturally moderately 
productive and bluegrass and white clover do well on many areas with- 
out special treatment. Its workability is impaired some by the heavy 
consistence and rather slow internal drainage. Only the most sloping 
parts present any material conservation problems. 
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Practically all this soil is being used for crops and pasture. About 
60 percent is used for hay and pasture, 25 percent for corn, and most of 
the rest for small grains. Little fertilization is practiced and not much 
lime has been used. Lengths of rotations vary greatly. A few areas 
are used. consistently for row crops, whereas some of the less accessible 
areas are used mostly for pasture. Cover crops are not commonly 
grown, and not much organic matter is returned to the soil either by 
barnyard manure or green-manure crops. Under average management, 
corn yields about 28 bushels, wheat 14 bushels, and lespedeza about 1 
ton an acre. Pasture is of good quality and has a fairly high carrying 
capacity. Heavier fertilization, the addition of organic matter, and in 
places, applications of lime may increase yields materially. 


Greendale silty clay loam, sloping phase.—This soil differs from 
the type in having a more sloping surface (5 to 15 percent). It is devel- 
oped from local alluvium and colluvium washed from soils developed 
over clayey or argillaceous limestone. Internal drainage is slow. All 
the areas are small, and most of them are along the upper parts of drain- 
ageways. The native vegetation was deciduous hardwoods. 

A profile description is as follows: 


0 to 8 inches, grayish-brown mellow silty clay loam. 

8 to 22 inches, yellow plastic silty clay loam or silty clay. 

22 inches +, mottled yellow, gray, brown, and red tough plastic 
silty clay. 

In places where erosion has been active the surface layer is thinner; 
occasionally, the subsoil is exposed. The soil is slightly to medium 
acid, is moderately fertile, and has a fair quantity of organic matter. 
The surface soil has fairly good tilth, and the subsoil is slowly perme- 
able to roots and moisture. It has fair capacity for holding moisture 
available to plants. 

The productivity is a little lower than that of the type. The soil is 
suited to crops requiring tillage, but it is limited in this use by its sus- 
ceptibility to erosion and the heavy consistence of the subsoil. It is 
not suited to tobacco and root crops, as potatoes, and row crops should 
not be grown frequently. It is well suited to pasture and hay crops. 

Practically all this soil is cleared and used for crops or pasture. More 
than 60 percent is used for hay and pasture, about 20 percent for corn, 
and most of the rest for small grains. Little fertilization is practiced 
and not much lime has been used. Lengths of rotations vary. Some 
areas are used in short rotations, whereas a few of the more isolated 
areas are used almost wholly for pasture. Cover crops other than small 
grains are not commonly grown, and not much organic matter is returned 
to the soil either by barnyard manure or green-manure crops. Under 
average conditions, corn yields 22 bushels, wheat 10 bushels, and les- 
pedeza 0.8 ton an acre. Meadow and pasture crops are of good quality, 
and the pasture has a fairly high carrying capacity. Heavier fertiliza- 
tion, the addition of organic matter, and probably in places, applications 
of lime will increase yields materially. Because of its susceptibility to 
erosion and its relatively high productivity for legume and grass hay 
and pasture crops, a rotation consisting chiefly of fall-sown small grains, 
hay, and pasture is well suited to this soil. 
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Guthrie silt loam.—A gray poorly drained soil occupying some of 
the sinkholes common to areas overlying limestone. It consists of local 
alluvium washed from soils developed over limestone. The surface is 
nearly level or saucerlike, there are no surface drains from the areas, 
and internal drainage is very slow. Areas are waterlogged in winter 
and spring but the rest of the year they may be very dry and hard for 
weeks at a time. The native vegetation was water-tolerant deciduous 
trees including sweetgum, water oak, and willow oak. Few areas 
occupy more than 3 acres; most of them are associated with Fullerton, 
Clarksville, and Bolton soils. 

A profile description is as follows: 


0 to 8 inches, mellow gray silt loam. 

8 to 20 inches, gray mottled with yellow and brown firm silty clay 
loam. 

20 inches ++, gray plastic clay. 


Areas subject to flooding by runoff from cultivated areas commonly 
have a light-brown to dark-brown overwash layer a few inches thick on 
the surface, the color of the overwash corresponding to the soil from 
which it was transported. In places the plastic clay of the lowest layer 
is somewhat mottled with yellow and brown. 

The soil is slightly to strongly acid. It is very low in plant nutrients 
and organic matter and not high in lime. The surface layer is perme- 
able and friable, but the lower subsoil is very slowly permeable to mois- 
ture and roots. Moisture relations are unfavorable for good crop 
growth. 

Because of its poor workability and irregular and generally low pro- 
ductivity, the soil is not well suited to crops. Its unfavorable moisture 
relations make it poorly suited most of the time for crops commonly 
grown, although some areas produce good yields during exceptionally 
favorable seasons. Most areas are best used for permanent pasture 
and hay. 

About 90 percent of the soil is cleared, and most of it is used for hay 
and pasture. Very little corn is grown and no alfalfa, tobacco, or pota- 
toes. Yields of these crops are generally low. The quality of pasture is 
not high, and the grazing periods are relatively restricted. 

Fertilization, organic matter, and lime will increase yields of crop 
and pasture plants, and drainage would be of considerable advantage 
to crops but in general it is impractical, because of the very slow perme- 
ability of the subsoil and the lack of drainage outlets. 


Hayter loam.—A brown friable soil, consisting of material derived 
from acid sandstone and shale influenced by or mixed with material 
from limestone or other calcareous rocks. It is formed on local allu- 
vium. Its material has been washed chiefly from Muskingum soils with 
material from Armuchee, Decatur, and Sequoia soils intermixed. All 
areas lie below although not commonly adjacent to outcroppings of 
limestone and are very likely influenced by lime-bearing water. Inter- 
nal drainage is very good. The surface is gently sloping, the gradient 
ranging to about 5 percent. Most areas lie as gentle slopes below the 
undulating to rolling upland of the limestone valleys and adjacent 
bottom lands of the creek. Separate areas vary greatly in size, rang- 
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ing up to about 30 acres and most of them are in Richland Valley. The 
native vegetation was probably deciduous hardwoods. 
A profile description is as follows: 


0 to 15 inches, brown mellow loam. 

15 to 35 inches, reddish-brown or yellowish-brown friable clay loam. 

35 inches +, moderately splotched brown, yellow, red, and gray 
friable silty clay loam. 


A part of this soil has lost some of its surface as a result of erosion. 
Here the surface layer is 5 to 8 inches thick and in a very few places, 
some subsoil has been mixed with the surface soil material by tillage. 
The entire soil is medium acid. It is high in plant nutrients and has a 
fair quantity of organic matter. Tilth is good, and the soil, permeable 
to roots and moisture, is capable of holding a relatively large quantity 
of moisture available to plants. 

This is one of the most desirable soils of the county for crops and 
pasture. It is very productive, is easily worked, and is not difficult to 
conserve the fertility and soil material from losses by erosion and leach- 
ing. It is well suited to practically all crops including tobacco, alfalfa, 
and truck crops. 

Practically all this soil has been cleared and is now in crops and pas- 
ture. About 40 percent is used for corn, 15 percent for tobacco, 20 per- 
cent for small grains, and 25 percent for hay and pasture. It is used 
in a short rotation, and row crops are grown at frequent intervals. 
Tobacco is fertilized heavily but only moderate to light applications 
are made for other crops; some receiving none. Yields of all crops 
are high. Corn yields about 40 bushels, barley about 25 bushels, and 
tobacco about 1,400 pounds an acre. Crops respond well to fertiliza- 
tion and lime and with the favorable tilth and moisture relations 
consistently large yields can be produced where the supply of plant 
nutrients, lime, and organic matter are maintained at a high level. 
Where row crops are grown at frequent intervals, legume cover crops 
for green manure are of great advantage in maintaining the fertility 
and organic matter. This soil supports very good pasture vegetation, 
and because of its favorable moisture relations, good grazing is main- 
tained on it during dry seasons much better than on most of the soils of 
the uplands. Under a high level of management, corn yields about 50 
bushels, barley about 38 bushels, and alfalfa about 4 tons an acre. 


Hayter loam, eroded sloping phase.—This soil differs from the 
type mm having a more sloping surface and in having lost 50 to 75 per- 
cent of its surface soil as a result of erosion. It consists of material 
derived from acid sandstone and shale influenced by or mixed with 
material from limestone or other calcareous rock. Its material has 
been washed chiefly from Muskingum soils with material from Armu- 
chee, Decatur, and Sequoia soils intermixed. All areas lie below, 
although not commonly adjacent to outeroppings of limestone and are 
very likely influenced by lime-bearing water. Internal drainage is 
good. The surface is sloping (5 to 15 percent). Most areas lie as 
slopes below the undulating to rolling upland of the limestone valleys 
and adjacent to creek bottoms. The separate areas range up to about 
30 acres and most of them are in Richland Valley. The native vege- 
tation was deciduous hardwoods. 
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A profile description is as follows: 
0 to 6 inches, brown mellow silt loam. 
6 to 26 inches, reddish-brown or yellowish-brown friable clay loam. 
26 inches +, moderately splotched brown, yellow, red, and gray 
friable silty clay loam. 


The thickness of the surface layer varies widely, due to the differences 
from place to place in the quantity of material removed by erosion. 
Limited parts have a surface layer more than 8 inches thick, whereas 
occasional small patches have the subsoil exposed. The soil is medium 
acid and has fairly good tilth. It is permeable to roots and moisture 
and is capable of holding a relatively large quantity of moisture avail- 
able to plants. 

The soil is well suited to both crops and pasture. It is very produc- 
tive and, except for the effect of the moderate slope, is easily worked. 
Though not very erosive, its moderate slope requires that some precau- 
tions be taken to conserve it from losses by runoff. 

All this soil has been cleared and cropped. About 40 percent is used 
for corn and tobacco, 35 percent for hay and pasture, and 25 percent 
for small grains and other crops. Comparatively short rotations are 
used, row crops occupying the ground nearly half the time. Tobacco 
is fertilized but only moderate to light applications are made for other 
crops, some receiving none. Yields of all crops are high. Under aver- 
age management, torn yields about 36 bushels, barley 25, and tobacco 
about 1,400 pounds an acre. Crops respond well to fertilization and 
lime and with favorable tilth and moisture relations, consistent large 
yields can be produced where the supply of plant nutrients, lime, and 
organic matter are maintained at a high level. Where row crops are 
grown at frequent intervals, legume cover crops for green manure are 
of great advantage in maintaining fertility and organic matter. Due to 
the moderately strong slope more care is required to counteract erosion. 
Row crops should be grown less frequently than on the type, tillage 
should be on the contour, and terracing is practical on some areas. 

Under average management this soil supports a pasture cover of good 
quality, and with adequate fertilization and liming, it is capable of sup- 
porting heavy grazing. Because of its favorable moisture relations, 
good grazing is maintained more easily on it during dry periods than 
on many of the soils of the uplands. 


Hayter stony loam, eroded phase.—A brown stony friable soil, 
consisting of a mixture of materials washed chiefly from Muskingum 
and Armuchee soils, developed en local alluvium and colluvium. Its 
internal drainage is good. The surface is gently sloping to sloping (2 to 
12 percent). Practically all of it is in the area that lies along the north- 
west border of Clinch Mountain. All the areas are small, few exceeding 
10 acres. They are closely associated with Armuchee soils and lie along 
drains that head in adjacent areas of Muskingum soils on Clinch Moun- 
tain. The native vegetation included oak, walnut, locust, maple, and 
other deciduous hardwoods. 

A profile description is as follows: 

0 to 8 inches, brown mellow loam containing sandstone fragments 
3 to 30 inches in diameter. These fragments are sufficiently 
abundant to interfere with tillage. 
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8 inches +, yellowish-brown to reddish-brown friable clay loam 
containing sandstone fragments. The thickness of the collu- 
vial material over bedrock is 30 inches or more. 


The greater part of this soil has lost 50 to 75 percent of its surface 
soil by erosion, and there are a few small patches where the plow layer 
contains considerable subsoil material. The entire soil is medium acid, 
is high in plant nutrients, and has a fair quantity of organic matter. 
Tilth is good, but stones are sufficiently abundant to interfere materially 
with field operations. The soil is permeable to roots and moisture, and 
it holds a relatively large quantity of moisture available to plants. 

This very fertile soil is suitable for crops requiring tillage and pas- 
ture. Stoniness, however, interferes materially with field operations 
especially mowing and reaping. It is not difficult to conserve, although 
the more sloping parts require precautions against erosion. 

A large part of the soil is cleared and used for crops and pasture. 
About 50 percent is used for hay and pasture, 30 percent for corn and 
tobacco, and 20 percent for small grains and other crops. Yields of all 
crops are good. Under average management corn produces about 35 
bushels, wheat about 18 bushels, and red clover about 1.5 tons an acre. 
Where adequate fertilization, especially with phosphorus and lime, is 
practiced and the organic-matter content is maintained at a high level 
yields are notably higher. 

Where fertility is maintained and lime applied, the more exacting 
small-grain, hay, and pasture crops (barley, red clover, timothy, alfalfa, 
bluegrass, and white clover) are suited to this soil as well as to the 
stone-free Hayter soils. Because of its favorable moisture relation, 
pasture vegetation is maintained better in dry periods than on the soils 
of the upland. Some precautions are required to counteract erosion 
inasmuch as the slope is great enough to cause runoff to be active. 


Hayter stony loam, hill phase.—A brown stony friable soil, con- 
sisting of colluvium washed from Muskingum and Armuchee soils. 
It is developed on strong slopes (12 to 30 percent). Its internal drain- 
age is good, and its surface is strongly sloping. Practically all of itis 
along the northwest border of Clinch Mountain. The areas are not 
large, few of them exceeding 30 acres. They are closely associated with 
Armuchee soils and lie along drains that head in adjacent areas of 
Muskingum soils of Clinch Mountain. Most areas of the hill phases 
are farther up the drains than are the smoother phases. Native vege- 
tation included oak, tuliptree, walnut, locust, maple, and other decidu- 
ous hardwoods. 

A profile description is as follows: 


0 to 10 inches, gravish-brown to brown mellow loam containing a 
variable quantity of sandstone fragments and boulders rang- 
ing from an inch or more to several feet in diameter. 

10 inches +, yellowish-brown to reddish-brown friable clav loam 
containing sandstone fragments and boulders ranging from a 
few inches to several feet in diameter. The thickness of the 
colluvial material over bedrock is in general more than 30 
inches but rarely exceeds 12 or 14 feet. 


In most areas stones and boulders are sufficiently abundant to inter- 
fere materially with field operations. In some places they are so plen- 
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tiful as to make such work impractical; in a few others they are almost 
completely lacking. The soil is medium acid, fertile, and permeable to 
roots and moisture. It is capable of holding a relatively large quan- 
tity of moisture available to plants. 

Because of their stoniness and strong slope all but the least stony 
areas are physically poorly suited to crops requiring tillage. The fer- 
tility of the soil and its favorable moisture relations make it well suited 
to pasture. Bluegrass and white clover are well suited to pasture areas. 

About 50 percent of this soil is cleared and most of it is used for pas- 
ture. The more stony areas especially are not easily worked and the 
characteristic long slopes of relatively strong gradients are notably 
subject to runoff hazards. The less stony areas may be suitable for 
limited cropping not involving the use of heavy machinery and where 
precautions are taken to prevent erosion. Where fertility is maintained 
and lime requirement fulfilled, very good pasture is easily maintained, 
although care must be taken to prevent erosion and to remove the 
brushy growth. 


Hayter stony loam, eroded hill phase.—Differing from the type 
this brown stony friable soil has lost 50 to 75 percent of its original 
surface layer as a result of erosion. It is developed on strong slopes, 
consisting of colluvium washed from Muskingum and Armuchee soils. 
The surface is strongly sloping (12 to 30 percent). Internal drainage 
is good. Practically all of it is along the northwest border of Clinch 
Mountain. The areas are of moderate size, some of them ranging to 
about 40 acres. They are closely associated with Armuchee soils and 
lie along drains that head in adjacent areas of Muskingum soils on 
Clinch Mountain. The native vegetation included oak, tuliptree, wal- 
nut, locust, and maple, with other deciduous hardwoods. 

A profile description is as follows: 


0 to 5 inches, brown or grayish-brown mellow loam, containing a 
variable quantity of sandstone fragments and boulders rang- 
ing from an inch to several feet in diameter. 

5 inches +, yellow-brown to reddish-brown friable clay loam, con- 
taining sandstone fragments and boulders. The thickness of 
the colluvial material over bedrock is in general more than 
30 inches but rarely exceeds 12 or 14 feet. 


The thickness of the surface layer varies according to the erosion that 
has taken place. In a few places, where erosion has been least active, 
it mav be 8 to 10 inches thick but where it has been most active, the 
subsoil is exnosed and the plow layer consists almost wholly of subsoil 
material. In most areas stones and boulders are sufficiently abimdant 
to interfere with field operations; in some places they are so plentiful as 
to make such activities impractical; and in a few others, they are almost 
completely lacking. The soil is medium acid, fertile, permeable to roots 
and moisture, and holds a relatively large quantity of moisture available 
to plants. 

Because of their stoniness and strong slope, all but the least stony 
areas are considered noorly suited to crops requiring tillage. The 
fertility of the soil and its favorable moisture relations make it well 
suited to pasture. Bluegrass and white clover are common pasture 
plants in permanent pasture. 
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All this soil has been cleared and most of it is now used either for 
crops or for pasture. About 75 percent is being used for hay or pasture, 
and the rest for corn, small grains, and tobacco. Little fertilization is 
practiced except for tobacco, which receives comparatively heavy appli- 
cations. Under average management on the less stony areas, corn 
yields about 25 bushels, wheat about 14, and tobacco about 1,000 pounds 
an acre. A large part of this soil probably can be used best as pasture. 
The less stony areas that are required for crops should be used in a 
long rotation, consisting chiefly of fall-sown small grains and hay crops. 
Red clover and alfalfa produce well where the fertility has been main- 
tained at a high level and lime is applied at the rate of about 24% tons 
an acre. Cultivation should be kept at a minimum, and all field oper- 
ations should be on the contour. In general pastures respond to lime 
and phosphorus and where so treated and kept clear of brush and weedy 
growth, they produce good quality grazing and have a high carrying 
capacity. Some care is required to avoid overgrazing on the more 
severely eroded places. 


Hayter stony loam, steep phase.—This brown friable stony soil, 
developed on steep slopes (30 to 50 percent), consists of colluvium 
washed from Muskingum and Armuchee soils. External drainage is 
excessive or very rapid. Internal drainage is good. Practically all of 
this phase is along the northwest edge of Clinch Mountain. The areas 
range to about 60 acres in size, and a large part of the acreage lies as 
steep slopes below steep and very steep Armuchee soils and within less 
than a fourth of a mile of the Muskingum soils on Clinch Mountain. 
The native vegetation consisted of oak and tuliptree, with walnut, locust, 
chestnut, maple, and pine intermixed. 

A profile description is as follows: 


0 to 8 inches, grayish-brown to brown mellow loam, containing a 
variable quantity of sandstone fragments and boulders rang- 
ing from an inch or more to several feet in diameter. 

8 inches +, yellowish-brown to reddish-brown friable clay loam, 
containing sandstone fragments and boulders ranging from a 
few inches to several feet in diameter. The thickness of the 
colluvial material over bedrock is in general more than 24 
inches but probably rarely exceeds 12 feet. 


The thickness of the surface layer and the depth to bedrock are more 
variable than for the less steep types. In most areas the stones and 
boulders are sufficiently abundant to interfere materially with cultiva- 
tion, and in most places they are so numerous as to make such work 
impractical. The soil is medium acid, fertile, and permeable to roots 
and moisture. It is capable of holding a relatively large supply of 
moisture available to plants. 

Because of its steep slope and stoniness, this soil is not suited to 
crops requiring tillage. It is capable of affording good pasture, as blue- 
grass and white clover grow well on it. 

Practically all this soil is occupied by cut-over forest consisting of 
oak, tuliptree, and other deciduous hardwood species with a variable 
quantity of undergrowth. Cleared areas afford good grazing, but brush 
growth may require frequent clearing at least until pasture has been 
well established for several years. 


102 SOIL SURVEY SERIES 1940, No. 4 


Hayter stony loam, eroded steep phase.—This brown friable stony 
soil, developed on steep slopes (30 to 50 percent), consists of colluvium 
washed from Muskingum and Armuchee soils. External drainage is 
excessive or very rapid, and internal drainage is good. Practically all 
the soil is along the northwest edge of Clinch Mountain. The areas 
range to about 60 acres in size, and a large part of the acreage lies as 
steep slopes below steep and very steep Armuchee soils and within less 
than a quarter mile of the Muskingum soils on Clinch Mountain. The 
native vegetation was chiefly oak and tuliptree, with walnut, locust, 
chestnut, maple, and some pine intermixed. 

A profile description is as follows: 


0 to 5 inches, brown or grayish-brown mellow loam, containing a 
variable quantity of sandstone fragments and boulders ranging 
from an inch to several feet in diameter. 

5 inches +, yellowish-brown to reddish-brown friable clay loam, 
containing sandstone fragments and boulders. 


The thickness of the colluvial material over bedrock is in general 
more than 2 feet but rarely exceeds 12 feet. Because of variations in 
the quantity and rate of both geologic and accelerated erosion, the 
thickness, color, and texture of the surface layer vary widely. In most 
areas stones and boulders are sufficiently abundant to interfere materi- 
ally with cultivation, and in some places they are so plentiful as to make 
cultivation, except by hand, impractical. The soil is medium acid, 
fertile, and permeable to roots and moisture. It is capable of holding 
a relatively large supply of moisture available to plants. 

Because of its steep slope and stoniness, this soil is not suited to crops 
requiring tillage. Its best use is for pasture, and bluegrass and white 
clover do well on it. 

All this soil has been cleared and used in such a way as to cause it to 
become eroded. A large part of it is used for permanent pasture, about 
15 percent has been abandoned to forest or brushy growth, and possibly 
10 percent is used for crops, principally corn. Permanent pasture or 
forest is its best use. Most of it is capable of supporting good quality 
grazing, especially if lime and phosphorus are applied. Some care is 
required to prevent erosion, and brushy growth commonly requires 
periodic cutting. 


Hayter stony loam, severely eroded steep phase.—As a result of 
erosion this yellowish-brown stony loam soil differs from the steep phase 
in having lost practically all of its original surface soil. This phase is 
developed on steep slopes of colluvium washed from Muskingum and 
Armuchee soils. The gradient ranges from 30 to 50 percent, conse- 
quently external drainage is excessive or very rapid. Internal drainage 
is fair to good. The more permeable surface soil has been lost. In most 
areas gully erosion has been sufficiently active to cause the surface to be 
uneven, and those areas that have not been tilled for several years have 
some gullies, many of which are difficult or impossible to cross with 
machinery. The larger gullies are shown on the soil map by appropriate 
symbols. 

Practically all this phase occurs along the northwest edge of Clinch 
Mountain. The areas range up to about 30 acres, and a large part of 
the acreage lies at steep slopes below steep to very steep Armuchee 
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soils and within less than a fourth of a mile of the Muskingum soils on 
Clinch Mountain. Native vegetation was chiefly oak and tuliptree, 
with walnut, locust, maple, and some pine intermixed. 

The entire profile consists of yellowish-brown to reddish-brown friable 
clay loam, containing sandstone fragments and boulders. The thick- 
ness of the colluvial material over bedrvek is in general more than 24 
inches but probably rarely exceeds 10 or 12 feet. The stones and bould- 
ers in most areas are sufficiently abundant to interfere materially with 
cultivation and in some places, they are so plentiful as to make cultiva- 
tion, except by hand, impractical. The soil is medium acid, fertile, and 
permeable to roots and moisture. It is capable of holding a moderate 
supply of moisture available to plants. 

Because of its steep slope, stoniness, and severely eroded condition, 
this soil is poorly suited to crops and pasture. Unless special effort is 
taken to improve its productivity, it probably is best suited to forest. 

At some time all the soil has been cleared and cropped, but nearly 90 
percent of it is now abandoned to unimproved pasture or forest. The 
rest is used for corn and improved pasture. Yields are low under aver- 
age management, which includes little fertilization and involves tillage, 
which should not be practiced on areas of this nature. This soil should 
be either forested or fertilized sufficiently to enable good sod to develop. 
The latter will probably require fertilization, liming, and the addition of 
organic matter either by manure or by growing strong-rooted crops, as 
sweetclover and sericea lespedeza. When sufficiently rejuvenated, it 
should be capable of supporting bluegrass and white clover. Locust, 
walnut, tuliptree, and other deciduous hardwoods are suited to this soil. 


Hector stony fine sandy loam.—aA steep light-red soil of the upland 
associated with the Muskingum soils, developed from sandstone and 
shale of the Clinch and Clinton geologic formations. Internal drainage 
is good. The surface is steep (30 to 60 percent). A large part of this 
lies as a steep lower slope on the southeast side of Clinch Mountain west 
and northwest of Tate Springs. The native vegetation was shortleaf 
(yellow) pine and deciduous hardwoods, chiefly oak and hickory, with 
some chestnut and other deciduous species. 

A profile description is as follows: 


0 to 10 inches, grayish-yellow moderately loose fine sandy loam. 

10 to 30 inches, yellowish-red grading with depth to red friable fine 
sandy clay. The lower few inches are generally red splotched 
with yellow, brown, and gray friable fine sandy clay resting on 
bedrock sandstone. 


Sandy fragments are throughout the soil mass and not uncommonly 
are sufficiently abundant to prohibit tillage. The soil is medium to 
strongly acid, moderately fertile, and permeable to roots and moisture. 
Tts capacity for holding water available to plants is fairly good. The 
depth to bedrock varies from less than 2 feet to possibly 4 or 5 feet, and 
the thickness of the surface layer varies greatly because of erosion. 
About 45 percent of the type is unaffected by erosion resulting from 
clearing and cultivation, about 20 percent has lost an appreciable part 
of the surface soil, and about 35 percent has lost practically all the sur- 
face soil and in places, part of the subsoil. 

Because of its steep slope and stoniness, this soil is not well suited to 
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either crops or pasture, although some of the cleared areas may be suit- 
able for pasture if properly fertilized and managed. 

About 65 percent of this soil has been cleared, but about three-fourths 
of this has been abandoned to unimproved pasture or reestablished pine 
forest. Areas suitable for pasture should be treated particularly with 
phosphorus and lime and seeded to pasture plants, as lespedeza, redtop, 
and orchard grass. 


Hilly stony land (Talbott soil material)).—Characterized by lime- 
stone outcrops sufficiently abundant to prohibit feasible tillage, areas of 
this land type are commonly referred to as rockland or limestone rock- 
land. In most areas these outcrops occupy 10 to 50 percent of the sur- 
face. The soil material resembles that of either Talbott or Armuchee 
soils. The surface few inches are grayish-brown silty clay loam under- 
lain by yellowish-red or reddish-yellow plastic silty clay. Depth to 
bedrock limestone varies but seldom exceeds 3 feet. Some of the areas 
represent Talbott and Armuchee soils that have been eroded sufficiently 
to expose the underlying bedrock. 

The surface of this land type is hilly, the gradient ranging mostly 
from 12 to 30 percent. Sinkholes are common. Most of the soil ma- 
terial is fertile, but as internal drainage is very slow, much of it is 
droughty. 

A large part of this land type is in Richland and Clinch Valleys. The 
native vegetation was predominantly cedar, oak, hickory, locust, and 
tuliptree. 

The numerous rock outcrops make this land type poorly suited to 
crops. Practically all areas, however, are sufficiently productive of 
grasses to be suited to pasture. About 70 percent of it has been cleared 
and practically all of it is used as permanent pasture. The grazing 
capacity varies according to thickness of the soil material over rock, 
abundance of rock outcrops, exposure, and care that has been taken to 
maintain the soil material and its fertility. Bluegrass and white clover 
are suited to it and they respond well to proper fertilization and liming. 
Weeds and brushy growth are difficult to suppress because of the general 
impossibility of using a mower to cut them. 


Hilly stony land (Colbert soil material).—Areas of this land type 
are commonly referred to as gladyland, limestone rockland, or rockland. 
They consist of a great number of small shalelike or soft flaggy limestone 
fragments intermixed with a thin layer of Colbert soil material and a 
great many shallow rather flat outerops of limestone bedrock. The 
fragments and outcrops occupy more than 50 percent of the surface. 
The limestone is clayey or argillaceous and most of it is of Ottosee shale 
or Moccasin limestone formation. Rock outerops rarely protrude more 
than 6 inches. The soil material is predominantly plastic clay, a char- 
acteristic of the Colbert subsoil. That overlying Moccasin limestone is 
purplish red; the other areas are predominantly yellow. Very little of 
this material is more than 12 inches thick over bedrock and much of it 
is less than 6 inches. The surface is rolling to hilly, the gradient rang- 
ing from 5 to 30 percent. Internal drainage is very slow, and the 
moisture-holding capacity is low. The content of plant nutrients is 
moderate, and the reaction is medium to strongly acid. The native 
vegetation was predominantly redcedar. 
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The greater part of this land type is in Clinch Valley. This land type 
is too stony or rocky and too shallow to bedrock to be suited to erops. 
It affords some pasture but its suitability for this use is limited by 
unfavorable moisture relations and the abundance of rock outcrops. 

A small part is cleared and used for pasture, but a great part is for- 
ested with cut-over redcedar. Its grazing capacity is low, and the rate 
of growth of the forest cover is slow. The part in which the thickness 
of the soil material is 6 inches or more is probably worth improving for 
pasture, and on these parts bluegrass and white clover respond to appli- 
cations of phosphorus and lime. 


Holston very fine sandy loam.—This soil occupies old stream ter- 
races, consisting of a mixture of materials from limestone, sandstone, 
and shale. The gray surface layer is smooth, the gradient not exceed- 
ing 5 percent, and the subsoil is yellow and permeable. Internal drain- 
age is good. The separate areas are widely distributed on the irregular 
areas of stream terraces along the Holston River. A large part of the 
acreage is now inundated by the Cherokee Reservoir, the only signifi- 
cant areas not under water being on Mitchell Bend about 5 miles south- 
east of Blaine. Native vegetation was oak, hickory, and other decidu- 
ous hardwoods, with some shortleaf pine intermixed. 

A profile description is as follows: 


0 to 10 inches, gray friable very fine sandy loam. 

10 to 30 inches, yellow firm but moderately friable sandy clay. 

30 inches ++, splotched yellow, red, gray, and brown friable sandy 
clay. Irregular beds of cobbles may be at a depth of 3 or 4 
feet, and bedrock is generally at a depth of 3 to 10 feet. 


This soil is medium to strongly acid and is low in plant nutrients and 
organic matter. It is permeable to roots, and its capacity for holding 
moisture available to plants is moderately good. 

Some areas have lost a part of the surface soil by erosion, and in these 
places some subsoil material is included in the plow layer. In most 
areas a few cobbles, chiefly quartzite, are throughout the soil, and in a 
few places they are sufficiently abundant to interfere with field opera- 
tions. ‘The most gravelly areas are indicated on the soil map by appro- 
priate symbols. 

This soil is suited to crops requiring tillage and to pasture. Its 
smooth surface and friable nature make it easy to work except where 
cobblestones are abundant. It is not difficult to conserve against soil 
losses by erosion under proper management, although the more sloping 
parts require some special care. Its productivity, however, is moder- 
ately low and is not so easily maintained at a high level as is that of 
the smooth soils of the Hayter and Decatur series. 

Practically all this soil has been cleared and cropped. Prior to the 
establishment of the Cherokee Reservoir about 45 percent was used for 
hay and pasture, about 30 percent for corn, and the rest for small grains 
and other crops. Lespedeza and redtop were the most common hay 
crops. Moderately short rotations were common, and only light appli- 
cations of fertilizer were made, principally to the wheat and corn crops. 
Little barnyard manure had been applied and green-manure crops were 
not common. Where tobacco was grown, however, moderate applica- 
tions of barnyard manure with mixed fertilizer were almost invariably 
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used. Some lime has been applied in places. Under average manage- 
ment, corn yielded about 23 bushels, wheat about 10 bushels, and 
lespedeza about 0.8 ton an acre. 

Increased fertilization, lime and organic matter, and increased use of 
legumes in the rotation are among the chief requirements of good man- 
agement. The soil is capable of supporting a moderately short rotation 
where the fertility is maintained at a fairly high level. Cover crops 
should be used where the ground would otherwise be bare through the 
winter season in order to prevent erosion and retain plant nutrients 
from leaching. Where the fertility is maintained at a high level, leg- 
umes and grasses, as red and white clovers, alfalfa, and bluegrass, are 
suited but at lower levels of fertility, lespedeza, redtop, and orchard 
grass are preferred. Under average conditions pasture is fair and con- 
sists chiefly of lespedeza, broomsedge, and redtop. The quality and 
quantity of grazing furnished are greatly improved by proper fertiliza- 
tion, especially with phosphorus and lime. Suppression of weeds and 
brushy growth by mowing is generally necessary to maintain a clean 
pasture cover of good quality. Under a high level of management, corn 
yields about 33 bushels, barley about 22 bushels, and lespedeza about 
1.3 tons an acre. 


Holston very fine sandy loam, eroded sloping phase.—This phase 
differs from the type in having a more sloping surface and in having 
lost 50 to 75 percent of its original surface layer by erosion. In places 
sufficient material of the original surface layer has been lost to cause 
subsoil material to have been mixed with the surface layer material by 
cultivation. It is a yellow moderately friable soil developed on old 
stream terraces, consisting of a mixture of material derived from lime- 
stone, sandstone, and shale. The surface is sloping (5 to 12 percent). 
Internal drainage is good, although somewhat impaired by the moder- 
ately heavy nature of the subsoil. The separate areas are widely dis- 
tributed on the stream terraces along the Holston River. A large part 
of the acreage is now inundated by the Cherokee Reservoir, the only 
significant areas not under water being on Mitchell Bend about 5 miles 
southeast of Blaine. The native vegetation was oak and hickory, with 
some other deciduous hardwoods and shortleaf pine intermixed. 

A profile description is as follows: 


0 to 5 inches, yellowish-gray very fine sandy loam. The plow layer 
of the most eroded patches is yellow sandy clay loam. 

5 to 25 inches, yellow firm but friable sandy clay. 

25 inches +, splotched yellow, red, gray, and brown friable sandy 
clay. Irregular beds of cobbles may be at a depth of 3 or 4 
feet, and bedrock is generally at a depth of 3 to 8 feet. 


This soil is medium to strongly acid and is low in plant nutrients and 
organic matter. Because of the shallower depth to the subsoil, infil- 
tration of water is slower and the ability of the soil to hold moisture 
for plants is less than that of the smoother less eroded type. In most 
areas a few cobbles, chiefly quartzite, are throughout the soil and in a 
few others, they are sufficiently abundant to interfere with field opera- 
tions. The most gravelly areas are represented on the soil map by 
appropriate symbols. 

This soil is suited to crops and pasture, but because of its slope and 
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low fertility, the management requirements for maintaining it in a 
moderately productive state are exacting. Long rotations, consisting 
chiefly of legume hay and pasture crops, are among the better uses for it. 

About 90 percent of this soil has been cleared and used for crops. 
Prior to the establishment of the Cherokee Reservoir, about 50 percent 
of it was used for hay and pasture, 25 percent for corn, and most of the 
rest for small grains. Fertilization has been light and chiefly for wheat 
and corn, and only a small quantity of lime has been applied. Green- 
manure and cover crops other than the fall-sown small grains have not 
been common. Under average conditions, corn yields about 20 bushels, 
wheat about 9 bushels, and lespedeza about 0.5 ton an acre. 

This soil requires heavy fertilization, lime, organic matter, and a 
moderately long rotation in order to be maintained in a relatively pro- 
ductive state. Plowing should be infrequent, and row crops should not 
be grown more than once in 4 or 5 years. Good management requires 
that the soil be protected by a cover crop in winter where it would other- 
wise lie bare. Rotations of fall-sown small grains and hay and pasture 
crops are well suited to this soil. When the fertility is maintained at 
a high level and lime has been applied, red clover, white clover, timo- 
thy, and bluegrass are suited; when the fertility is not maintained at a 
high level, lespedeza, redtop, and orchard grass are preferable for hay 
pasture. Under average conditions pasture, consisting chiefly of les- 
pedeza, broomsedge, and redtop, is only fair. The quality and quantity 
of grazing are greatly improved by proper fertilization, especially by 
using phosphorus and lime. Mowing is almost invariably necessary in 
order to prevent weedy and brushy growth from encroaching on the 
pasture. Under a high level of management, corn yields about 30 
bushels, wheat about 13, and lespedeza hay about 1.1 tons an acre. 


Huntington silt loam.—This brown fertile well-drained soil consists 
of alluvium derived chiefly from limestone with material from sand- 
stone and shale intermixed. The surface is level to gently undulating 
and all areas, prior to the establishment of the Cherokee Reservoir, were 
subject to overflow. Inundation is now less frequent and less extended 
because of partial control of stream flow by the Cherokee Reservoir. 
Internal drainage is good to a depth of 2% or 3 feet. The aggregate 
area is small, and some of it was covered by the Cherokee Reservoir. 
All the areas are on the first bottoms of the Holston River and the 
largest ones are south and southeast of Richland. Practically all areas 
are associated with the Bruno soils of the first bottoms. The native 
vegetation consisted of certain species of oak and maple and some beech, 
walnut, elm, hickory, and other deciduous hardwoods. 

A profile description is as follows: 


0 to 15 inches, brown mellow silt loam. 

15 to 36 inches, lighter brown and generally of finer texture and 
firmer consistence than the surface layer. 

36 inches +, yellowish-brown moderately mottled with gray silt 
loam. The depth to bedrock is generally more than 10 feet. 


This soil is slightly acid to neutral. Its natural] fertility is high and 
the content of organic matter is moderately high. It is easily perme- 
able to both moisture and roots, and its capacity far holding moisture 
available to plants is large. 
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This soil is well suited to intensive use under good management. It is 
one of the most productive soils of the county, is smooth, and has good 
tilth, although moisture conditions interfere more with field operations 
than on some of the sandier and higher lying soils. Inasmuch as erosion 
is not active and plant nutrients are retained well, the soil is easily con- 
served. Most crops, except tobacco and in some places possibly alfalfa, 
are well suited to it. 

Practically all this soil has been cleared and used for crops and pas- 
ture. Corn occupies a large part of the acreage, many fields being used 
several years in succession for it. Some hay and small grain are raised. 
Very little fertilizer is used, and lime is not required for legumes on 
most areas. Crop yields are relatively high. Under average manage- 
ment, corn yields about 40 bushels and lespedeza about 1.7 tons an acre. 
Somewhat higher yields can be expected with the use of greater quan- 
tities of fertilizer and some rotation of crops. Unless fertilization is 
properly balanced, most small grains lodge. Hay and pasture crops 
are of good quality and yield well. Areas not subject to flooding are 
probably well suited to all legumes, including alfalfa. Bluegrass and 
white clover are common where they are allowed to establish and afford 
good grazing for a large part of the grazing season due to the favorable 
moisture relations of the soil. 

Included in this soil type are a few areas that have a silty clay loam 
texture and somewhat heavier consistence. 


Jefferson stony fine sandy loam, eroded phase.—-A somewhat 
yellow fine sandy loam soil on gentle local alluvial-colluvial slopes below 
and adjacent to areas of hilly to steep Muskingum soils and consisting 
of material washed from these soils. The surface is gently sloping, the 
gradient not exceeding 5 percent. Some of the areas lie along drainage- 
ways issuing from areas of Muskingum soils. Internal drainage is good. 
More than half of this soil has lost 50 to 75 percent of its surface layer 
by erosion. The aggregate area is small, most of it being in Poor Val- 
ley. A few small areas are in Richland Valley along the base of Poor 
Valley Ridge. The separate areas are small and are associated with 
extensive areas of soils not suited to crops requiring tillage. The native 
vegetation was oak, hickory, and other deciduous hardwoods, with some 
shortleaf pine intermixed. 

A profile description is as follows: 


0 to 6 inches, brownish-gray or yellowish-gray mellow fine sandy 
loam, containing numerous sandstone fragments 2 to 6 inches 
in diameter. 

6 to 28 inches, yellowish-brown firm but friable sandy clay, con- 
taining numerous sandstone fragments. 

28 inches +-, splotched brownish-yellow, gray, and reddish-brown 
friable sandy clay, containing numerous sandstone fragments. 
Bedrock sandstone lies at a depth of 4 to more than 20 feet. 


This soil is strongly acid and is low in plant nutrients and organic 
matter. It is permeable to roots and moisture and its capacity for 
holding moisture available to plants is fairly good. 

The thickness of the surface layer varies greatly. Those areas that 
have not been eroded materially (about 1/3 of the acreage) have a sur- 
face layer about 10 inches thick; on the other hand, a small part has 


GRAINGER COUNTY, TENNESSEE 109 


been sufficiently eroded to cause subsoil material to be mixed to a large 
extent with the thin remaining part of the original surface layer. The 
degree of stoniness also varies notably. Most areas are sufficiently 
stony to be difficult to till; there are a very few that are so stony as not 
to be suited to tillage. There are also a few areas along the southeast 
edge of Poor Valley Ridge that are free of stone. 

This soil is suited to practically all the crops commonly grown and 
to pasture. Its productivity is low but it responds well to good man- 
agement. Its stoniness interferes with cultivation but its tilth is good 
except in the very few small most eroded patches. It is not difficult to 
conserve against losses by runoff, but it is not so easy to maintain in a 
highly productive state as are such soils as the Hayter and Emory. 

All except a very small part of this soil is cleared and used either for 
crops or for pasture. About 45 percent is used for corn, 30 percent for 
hay and pasture, and 25 percent for small grains and other crops, includ- 
ing a small acreage of tobacco. Heavy applications of manure and 
fertilizer are used for tobacco, but little is used for the other crops. 
few areas have probably been limed. Corn, small grain, and hay are 
rotated irregularly and legume cover crops are not in common use. 
Lespedeza and redtop are the chief hay crops and pasture vegetation 
consists chiefly of broomsedge and lespedeza, with some orchard grass 
intermixed. Areas in pasture for several years generally have a large 
quantity of brushy and weedy growth in them. Under average manage- 
ment corn yields about 14 bushels, wheat 6 bushels, and lespedeza about 
0.5 ton an acre. Moderately short rotations are suited to this soil 
providing fertilization is heavy. This soil is in need of all the plant 
nutrients, organic matter, and lime. Regular fertilization should be 
practiced, and legume cover crops turned under as green Manure can do 
much toward aiding in maintaining this soil in a productive state. A 
3- or 4-year rotation, consisting of a row crop, fall-sown small grain, 
and a hay or pasture crop, is suitable providing ample fertilization and 
liming are practiced. Where the fertility is brought to a high level, 
red clover, timothy, white clover, and bluegrass are probably suitable 
for hay and pasture but where the fertility is not brought up consider- 
ably, lespedeza, redtop, and orchard grass are better suited. Under 
good management corn may yield about 25 bushels or more, wheat 10 
bushels, and lespedeza 0.8 to 1.0 ton an acre. 


Jefferson stony fine sandy loam, sloping phase.—This soil repre- 
sents uneroded areas of the type on slopes of 5 to 15 percent. It is 
developed on local alluvial-colluvial slopes below and adjacent to areas 
of hilly and steep Muskingum soils. These colluvial areas consist of 
material washed from the Muskingum soils, which are developed over 
sandstone. Internal drainage is good. All the areas are small and 
most of them are in Poor Valley. They are generally associated with 
extensive areas of steep, stony soils not suited to crops requiring tillage. 
The native vegetation is predominantly oak, hickory, and other decidu- 
ous hardwoods, with some shortleaf pine intermixed. 

A profile description is as follows: 


0 to 9 inches, brownish-gray mellow fine sandy loam, containing 
numerous sandstone fragments 2 to 6 inches in diameter. 
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9 to 30 inches, yellowish-brown firm but friable sandy clay, con- 
taining numerous sandstone fragments. 

30 inches +, splotched, brownish-yellow, gray, and reddish-brown 
friable sandy clay, containing numerous sandstone fragments. 
Bedrock sandstone lies at a depth of 3 or 4 to more than 20 feet. 


This soil is strongly acid and is low in plant nutrients and organic 
matter. It is permeable to roots and moisture, and its capacity for 
holding moisture available to plants is fairly good. 

This soil is suited to crops and pasture but its low fertility, stoniness, 
and slope limits its usefulness. Its productivity is low, its workability 
is only fair, and runoff control requires some special effort. Most of 
the crops common to the area are suited to this type, although the more 
exacting ones, as tobacco, red clover, and alfalfa, require a high state 
of fertility. 

Practically all this soil is under forest, therefore very little has been 
cropped. Good management involves a moderately long rotation and 
substantial fertilization and liming. Cover crops should be used when 
the surface otherwise would be left bare in winter. Organic matter is 
required if a moderately high productivity is to be maintained. Field 
operations should be on the contour and terraces may be feasible in 
places. Good pasture vegetation requires at least substantial applica- 
tions of phosphorus and lime. Under good management, corn yields 
about 20 bushels, wheat 8 to 10 bushels, and lespedeza 0.7 to 1 ton an 
acre. 


Jefferson stony fine sandy loam, eroded sloping phase.—As a 
result of erosion this soil differs from the sloping phase of the type in 
having lost 50 to 75 percent of the surface soil. It is on sloping areas 
(5 to 15 percent) of local alluvial-colluvial material below and adjacent 

‘to areas of hilly and steep Muskingum soils. These colluvial areas 
consist of material washed from the Muskingum soils, which are devel- 
oped over sandstone. Internal drainage is good. This is the most 
extensive of the Jefferson soils. Most of it is in Poor Valley. A few 
areas are along the southeast edge of Poor Valley Ridge in Richland 
Valley. All the areas are associated with extensive areas of steep, 
stony soils not suited to, crops requiring tillage. 

A profile description is as follows: 


0 to 5 inches, brownish-gray or yellowish-gray mellow fine sandy 
loam, containing numerous sandstone fragments, 2 to 6 inches 
in diameter. 

5 to 26 inches, yellowish-brown firm but friable sandy clay, con- 
taining numerous sandstone fragments. 

26 inches ++, splotched brownish-yellow, gray, and reddish-brown 
friable sandy clay, containing numerous sandstone fragments. 
Bedrock sandstone lies at a depth of 3 or 4 feet to more than 20. 


This soil is strongly acid and is low in plant nutrients and organic 
matter. It is permeable to roots and moisture and its capacity for 
holding moisture available to plants is fairly good. 

A small part of this soil is stone-free, and most of the areas are in 
Richland Valley. There are also a few patches that are so stony as to 
make tillage impractical. Small patches especially on the more exposed 
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knobs have lost practically all their surface soil and here the plow layer 
consists largely of subsoil material. 

This soil is suited to crops and pasture but its low fertility, stoniness, 
and slope limit its usefulness. Its productivity is low, its workability 
is only fair, and runoff control requires some special effort. Most of the 
erops common to the area are suited to it, although the more exacting 
ones, as tobacco, red clover, and alfalfa, require a high state of fertility. 

All this soil has been cleared and most of it is being used either for 
crops or for pasture. About 30 percent is used for corn and other row 
crops, about 20 percent for small grains, and about 50 percent for hay 
and pasture. Small applications of fertilizer are used for wheat and 
for some corn and a little lime has been applied to some areas. Most of 
the limited supply of manure is used for row crops. Systematic rota- 
tion is not practiced. Some fields that become unproductive as a result 
of continuous cropping are allowed to lie idle as unimproved pasture for 
a period of years, after which they are cropped again. Under average 
management corn yields about 10 bushels, wheat 5 bushels, and lespe- 
deza hay about 0.4 ton an acre. 

This soil should be used in a moderately long rotation including 
legume hay and pasture crops, fall-sown small grains, and where the 
ground would otherwise be bare, legume cover crops. Substantial appli- 
cations of fertilizer and lime are essential and organic matter should 
be added either through green-manure crops or barnyard manure. 
Where the fertility is maintained at a high level and lime has been 
applied in an adequate quantity, hay and pasture crops as red clover, 
white clover, alfalfa, timothy, and bluegrass may be preferred, but 
unless a high state of fertility is maintained, lespedeza, redtop, and 
orchard grass are better suited. Generally clean pastures of high qual- 
ity require mowing at intervals sufficient to suppress brush and weed 
growth. Where row crops must be frequently grown, particular care 
is required to control runoff. All tillage should be on the contour, and 
terracing and strip cropping may be practical in places. The more stony 
areas are probably best suited to permanent pasture. Under good 
management, corn yields about 20 bushels, wheat 8 to 10 bushels, and 
lespedeza hay 0.7 to 1 ton an acre. 


Leadvale silt loam.—This somewhat yellow silt loam occurs on local 
alluvial-colluvial areas below and adjacent to those of Lehew, Muskin- 
gum very fine sandy loam, Montevallo, and Armuchee soils. These 
areas consist of material washed from these soils, the parent rock of 
which is predominantly acid shale. The surface is gently sloping, the 
gradient seldom exceeding 5 percent. Although most areas are on 
gentle slopes at the foot of hilly and steep slopes, a few occur as narrow 
strips along drains extending into hilly and steep areas. Internal drain- 
age is fair. This type is a little less favorable for most crops than the 
Jefferson soils. Some areas are adjacent to Lehew soils and are in 
Potato Valley along the southeast side of Log Mountain. The largest 
areas are along the southeast edge of Poor Valley Ridge. All the areas 
are small and are in landscapes consisting predominantly of soils poorly 
suited to crops. The native vegetation was chiefly oak and other decid- 
uous hardwoods, with some shortleaf pine intermixed. 
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A profile description is as follows: 


0 to 8 inches, brownish-gray mellow silt loam. 

8 to 27 inches, yellow or yellowish-brown firm silty clay loam. 

27 inches -+, moderately mottled yellow, gray, and brown silty clay 
loam, a little more friable than the layer above. Bedrock is 
at a depth of more than 36 inches and may be more than 10 
feet in places. 


This soil is medium to strongly acid and is low in plant nutrients and 
organic matter. It is moderately permeable to roots and moisture, 
although somewhat less so than the Fullerton and Clarksville. Infiltra- 
tion is sufficiently retarded to cause runoff to develop rather easily. Its 
capacity for holding moisture available to plants is fairly good. Most 
areas associated with the Lehew soils are purplish yellow or reddish 
gray and have many small sandy shale fragments in them. 

This type is suited to crops and pasture and under good management 
and adequate fertilization is capable of supporting a moderately short 
rotation. Its productivity is fair, it is easily worked, and it is not diffi- 
cult to conserve. Moisture relations are relatively good for most crops, 
although alfalfa may not be suited to the more slowly drained parts. 

Nearly all this soil is cleared and used for either crops or pasture. 
About 30 percent is used for corn, about 25 percent for small grains, and 
about 45 percent for hay and pasture. Light applications of fertilizer 
are used for wheat and for some of the corn, and lime may have been 
applied to a small acreage. Barnyard manure and cover crops for 
green manure are not commonly used. Lespedeza and redtop are the 
chief hay crops. Pasture vegetation consists of broomsedge and les- 
pedeza. Areas in pasture for several years generally have a notable 
quantity of brushy and weedy growth on them. Under average man- 
agement, corn yields about 25 bushels, wheat about 12 bushels, and 
lespedeza hay about 0.7 ton an acre. 

Plant nutrients, nitrogen, phosphorus, potassium, lime, and organic 
matter are the chief requirements for establishing and maintaining a 
high productivity, although some attention should be given to control- 
ling runoff on the more sloping parts. If the fertility and organic- 
matter content is maintained at a high level, relatively short rotations 
including moderately frequent row crops are feasible. Red clover, 
timothy, white clover, and bluegrass are suited to this soil where it is 
maintained in a productive condition, and pastures of good quality are 
feasible with proper fertilization, seeding, and brush and weed eradica- 
tion. If properly managed, this soil produces about 35 bushels of corn, 
20 bushels of barley, and 1.5 tons of red clover and timothy hay. 


Leadvale silt loam, sloping phase.—Differing from the type in hav- 
ing a more sloping surface (5 to 15 percent), this soil consists of local 
alluvial-colluvial material washed from Lehew, Muskingum very fine 
sandy loam, Montevallo, and Armuchee soils, the parent rocks of which 
were predominantly shale. Although most areas lie on gentle slopes at 
the foot of hilly and steep areas, some lie as narrow strips along drains 
that extend into areas of these hilly and steep soils. Internal drainage 
is fair to good. This phase is a little less favorable for crops than is 
that of the Jefferson soils. Many of the areas are adjacent to Lehew 
soils in Crackerneck Valley along the southeast edge of Log Mountain. 
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There are a few areas along the southeast edge of Poor Valley Ridge. 

Most of the areas are sma'l and associated with extensive steep soils 

poorly suited to crops. The native vegetation was chiefly oak and 

other deciduous hardwoods, with some shortleaf pine intermixed. 
Following is a profile description of this phase: 


0 to 7 inches, brownish-gray mellow silt loam. 

7 to 26 inches, yellow or yellowish-brown firm silty clay loam. 

26 inches --, moderately mottled yellow, gray, and brown silty clay 
loam, a little more friable than the layer above. Bedrock 
generally is at a depth of more than 30 inches and may be 
more than 10 feet. 


This soil ig medium to strongly acid and is low in plant nutrients and 
organic matter. It is moderately permeable to roots and moisture, 
although somewhat less so than the soils of the Fullerton and Clarks- 
ville series. Infiltration is sufficiently retarded to cause runoff to 
develop. rather easily. Its capacity for holding moisture available to 
plants is fair. Most areas associated with Lehew soils have a purplish- 
yellow or reddish-gray color and have many small sandy shale frag- 
ments in them. 

This soil is suited to crops and pasture but its use is somewhat 
restricted by its low fertility and moderately strong slope. Because of 
this slope, it is not so easily worked as the type, and runoff is difficult to 
control when the soil is not well protected by a close-growing cover. 

Practically all this soil has been cleared and most of it is now used 
for either crops or pasture. About 25 percent is used for corn, 25 per- 
cent for small grains, and the rest for hay and pasture. Light appli- 
cations of about 150 pounds of mixed fertilizers are commonly used for 
wheat and for some corn, and lime may have been applied to a small 
acreage. Very little barnyard manure is used, and green-manure crops 
are seldom grown. Mixed lespedeza and redtop are the chief hay crops, 
and pasture consists chiefly of broomsedge and lespedeza. Areas in 
pastures for several years generally have a notable quantity of brushy 
and weedy growth on them. Some areas that became unproductive and 
eroded are classed as unimproved pasture for a period of years, after 
which they are again cropped. Under average management, corn yields 
about 20 bushels, wheat about 9 bushels, and lespedeza about 0.6 ton an 
acre. 

Careful management is required if it is to be maintained in a pro- 
ductive state. Long rotations consisting chiefly of fall-sown small 
grains, hay, and pasture crops should be used mainly for the purpose of 
keeping tillage at a minimum and keeping the soil protected against 
erosion. A rotation consisting of a row crop, 1 or 2 years of small grain, 
and several years of hay or pasture is suited to it. Substantial apoli- 
cations of complete fertilizer, lime, and organic matter are required to 
develop a high productivity. Where barnyard manure is not available 
in sufficient quantities, legume green-manure crops probably should be 
used. Pasture and hay respond well to phosphorus and lime. Where 
the fertility is brought to a high level, red clover, timothy, white clover, 
bluegrass, and possibly alfalfa are suited. Otherwise lespedeza, redtop, 
and orchard grass are to be preferred for hay and pasture. 

Cultivation and other field operations should be on the contour as 

644886488 


114 SOIL SURVEY SERIES 1940, No. 4 


much as is feasible, and strip cropping, terracing, and other mechanical 
means of water control may be feasible in places. Under good man- 
agement, corn yields about 30 bushels, barley 18 bushels, and lespedeza 
about 1.1 tons an acre. 


Lehew stony very fine sandy loam.—A somewhat purplish shallow 
steep soil predominating on Log Mountain, developed from interbedded 
acid sandstone and shale of the Rome geologic formation. Although 
much of the parent rock has a purplish tinge, other parts are more brown 
or yellow. Due to the variations in the parent rock, the nature of the 
soil also varies. The surface is steep (30 to 60 percent). Internal 
drainage is good. This is a fairly extensive soil on Log Mountain and 
War Ridge. A smaller area is on Lone Mountain. Practically all is 
in large bodies. The native vegetation was mixed deciduous hardwoods 
and shortleaf pine. 

A profile description is as follows: 


0 to 10 inches, somewhat purple or reddish-gray mellow very fine 
sandy loam, containing numerous fine-grained sandstone and 
shale fragments. 

10 to 20 inches, purplish-brown or weak-red slightly firm but friable 
fine sandy clay containing numerous fine-grained sandstone 
and shale fragments. 

20 to 24 inches, a mixture of sandstone and shale fragments and 
some soil material predominantly yellow splotched with weak 
red, brown, and gray. Bedrock fine-grained sandstone or 
shale is below. 


In some places the soil is more yellow, and the content of rock frag- 
ments varies. The thickness of the surface layer and depth to bedrock 
also vary. Very little of it, however, has a depth of more than 30 inches. 
A fairly small area has lost more than 50 percent of its surface soil by 
erosion and a part has lost all the surface soil and a part of the subsoil. 
Gullies are common on the most severely eroded areas. 

The soil is strongly acid and low in plant nutrients and organie matter. 
It is easily permeable to both roots and water but due to its shallowness, 
its capacity for holding moisture available to plants is small. 

The soil is poorly suited to crops and to pasture. Its productivity is 
low, and, because of its steep slope and stoniness, it is difficult to work. 
Because of the steep slope and the difficulty of maintaining a good vege- 
tative cover, runoff is hard to control. 

Most of the land is in forest and has never been completely cleared. 
Much of the cleared area has been cultivated at sometime but is now 
used as unimproved pasture, only a small acreage being cropped. Yields 
are low, and the quality of the pasture is only fair. Better pasture may 
be expected where lime and phosphorus are applied. Grazing vegeta- 
tion is more luxuriant and more persistent on the north-facing slopes in 
dry seasons. In general this soil is better used as forest than for crops. 


Lehew stony very fine sandy loam, eroded hilly phase.—Differs 
from the type and has a hilly rather than steep slope. It is de- 
veloped from interbedded acid sandstone and shale of the Rome geo- 
logic formation. Although much of the parent rock is somewhat purple, 
other parts are more brown or yellow. Due to variations in the parent 
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rock, the soil is also somewhat variable. The surface is strongly sloping 
or hilly (12 to 30 percent) (pl. 5, B). Internal drainage is good, and 
practically all areas are moderately or severely eroded. Practically all 
this soil is on the lower part of the southeast slope of Log Mountain. 
The native vegetation was predominantly oak, other deciduous hard- 
woods, and shortleaf pine. 

Following is a description of a profile of an eroded purplish section, 
which represents the predominant acreage of this soil: 


0 to 4 inches, purplish-gray or weak-red loose friable sandy clay, 
containing a large quantity of fine-grained sandstone and shale 
fragments. 

4 to 15 inches, purplish-yellow or weak-red somewhat firmer but 
friable sandy clay loam, containing numerous fine-grained 
sandstone and shale fragments. 

15 to 20 inches, a mixture of sandstone and shale fragments and 
some soil material, predominantly yellow splotched with weak 
red, brown, and gray, overlying bedrock of fine-grained sand- 
stone or shale. 


In some places the soil is yellower, and the content of fragments 
varies. The thickness of the surface layer varies according to the 
quantity of erosion. In abandoned areas, the 4-inch surface layer is 
frequently lacking. On the other hand about 100 acres, which has 
never been tilled, has a surface layer about 10 inches thick of reddish- 
gray fine sandy loam, containing numerous fine-grained sandstone and 
shale fragments. Another 100 acres or so is moderately eroded and has 
a surface layer similar to the above but only 5 or 6 inches thick. 

A large part of the predominant eroded acreage has gullies in it, many 
of which are difficult or impossible to cross with farm machinery. Most 
of these are represented on the map by appropriate symbols. 

This soil is strongly acid and low in plant nutrients, lime, and organic 
matter. It is permeable to roots and moisture, but infiltration or ab- 
sorption of water for most of it is slower owing to the absence of the 
more open surface layer. Its moisture-holding capacity is fair to poor. 

This soil is poorly suited to crops and pasture. Its productivity is 
low and chiefly because of its strong slope, eroded condition, and stoni- 
ness, it is difficult to work and conserve. Except the smoother and less 
eroded areas, this soil is best suited to forest. 

About 85 percent of the soil has been cleared and cropped. Of this 
about 35 percent is abandoned to unimproved pasture or reforested, 
about 40 percent is used for hay and improved pasture, and about 10 
percent for other crops, chiefly corn. 

Little fertilization is practiced, and little lime has been used. Yields 
of all crops are low, and the quality of pasture is only fair. Better hay 
and pasture, especially on the smoother less eroded parts, can be 
expected where lime and phosphorus are applied. 


Limestone outerop.—This land type consists of areas in which lime- 
stone outcrops and fragments are so abundant as to make them very 
nearly worthless as pasture. Soil material, which is predominantly 
Talbott, occupies less than 25 percent of the surface. The outcrops 
protrude from i to 3 or 4 feet. The surface has a slope of 3 to more 
than 30 percent. About a fourth of the land type has a slope of more 
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than 30 percent, mostly in the vicinity of Hinds and Copper Ridges. 
A small area has a slope of less than 15 percent, most of which is in 
Clinch Valley with a smaller acreage in Richland Valley. The rest has 
a slope of 15 to 30 percent, much of which is in Clinch and Richland 
Valleys. The native vegetation apparently included much cedar and 
smaller quantities of locust, walnut, and other deciduous trees. 

This land type is not suited to crops and is very poorly suited to pas- 
ture, because of the lack of sufficient soil material to grow an appre- 
ciable quantity of grass or other plants. Some of the smoother cleared 
areas afford poor pasture. The rougher areas are practically all for- 
ested with an irregular stand of deciduous hardwoods and cedars. Red- 
cedar predominates on the smoother forested areas. 


Lindside silt loam.—An intermediately drained soil on creek bot- 
toms in areas of soils developed from high-grade and argillaceous lime- 
stone. It consists of material washed chiefly from Talbott, Colbert, 
Dewey, Decatur, and associated soils, including some developed from 
interbedded limestone and shale. 

The surface is nearly level, and al! areas are subject to overflow. 
Internal drainage is poor, the subsoil being waterlogged during wet 
periods. Most areas lie as strips oecupying the creek bottoms in the 
limestone valleys, chiefly Richland and Clinch Valleys. Some of the 
acreage in Richland Valley and along the Holston River was inundated 
by the Cherokee Reservoir. The native vegetation was moisture- 
tolerant oak, elm, maple, and other deciduous hardwoods. 

A profile description is as follows: 


0 to 16 inches, grayish-brown or light yellowish-brown mellow silt 
loam. 

16 to 40 inches, mottled gray and light yellowish-brown firm silt 
loam. 

40 inches +, predominantly gray with some yellow and brown 
mottlings. Bedrock is at a depth of several feet. 


Some areas along Indian and Richland Creeks have been influenced 
sufficiently by material brought from shale areas to have a few shale 
fragments in them and the few areas in the Holston River Valley have 
some sand in them. 

This soil is very fertile, is slightly acid to neutral, and contains a 
fair quantity of organic matter. Although internal drainage is slow, it 
is permeable to roots and moisture. Throughout most of the growing 
season moisture relations are favorable except for alfalfa, tobacco, cer- 
tain truck crops, and some seasons for small grains. 

The soil is productive, but its suitability is limited chiefly to corn 
and certain hay and pasture plants. The water table is too high for 
alfalfa, small grains commonly lodge, and excessive moisture conditions 
are too frequently a hazard for tobacco and truck crops. Excessive 
moisture commonly interferes with tillage and other field operations; 
otherwise, it is not difficult to work. Because of its ability to hold plant 
nutrients, its periodic inundation, and nearly level surface, its conserva- 
tion requires little effort. 

Practically all this soil is cleared and is being used for crops or pasture. 
About 70 percent is used for corn and most of the rest for hay and 
pasture. Many fields are used for corn several years in succession and 
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very little manure or fertilizer is applied. Under average conditions 
corn yields 35 to 45 bushels and lespedeza hay about 1.3 tons an acre. 
Excessive moisture damages the corn crop 1 or 2 years out of 10. Yields 
of corn and hay probably could be increased some by moderate applica- 
tions of a mixed fertilizer and artificial drainage. The feasibility of 
drainage, however, must take into account such factors as possible 
drainage outlets and the cost per acre of installing the system. The soil 
is desirable for pasture. The vegetation, chiefly bluegrass and white 
clover, is abundant and of good quality. Moisture relations are more 
favorable for sustaining midsummer grazing than for most other soils 
of the county. 


Melvin silt loam.—Occurring on the first bottoms, this light-colored, 
poorly drained soil consists of material washed from Talbott, Colbert, 
Dewey, Decatur, and associated soils, but a few areas consist of material 
washed chiefly from Fullerton, Bolton, and Clarksville. It is in areas 
of soils developed over limestone. Most areas occupy slight depressions 
on the nearly level creek bottom lands and are easily subject to over- 
flow. Internal drainage is poor and during wet periods, the entire soil is 
waterlogged and may have standing water on it. The separate areas 
are small and widely distributed throughout those parts of the county 
underlain by limestone, principally in Richland and Clinch Valleys. 

A profile description is as follows: 


0 to 7 inches, medium gray, with small yellow and brown mottlings, 
mellow silt loam. 

7 to 30 inches +-, predominantly medium gray mottled with yellow 
moderately compact silty clay loam or silty clay. In some 
parts there is very little or no mottling. Bedrock is at a depth 
of several feet. 


Some areas have a surface layer 2 to 5 inches thick of a browner silt 
loam that is recent alluvium. This type is slightly acid to neutral, is 
moderate to low in fertility, and apparently very low in organic matter. 
It is slowly permeable to roots and moisture. 

This type is poorly suited to crops and is fair to good pasture land. 
For most crops its productivity is poor, and, because of its very slow 
drainage, it is difficult to work. Its moisture relations favor it for mid- 
summer and fall grazing, the seasons when upland pastures are generally 
dormant due to lack of moisture. Adequate artificial drainage and 
fertilization may make this soil well suited to corn and certain hay crops. 

Most of this soil is cleared and used for pasture and hay. Fertiliza- 
tion is seldom practiced, and crops are not rotated. The quality of hay 
is fair, but pasture varies from poor to good. Good pasture probably 
cannot be obtained on the wettest areas without artificial drainage but 
on the less wet areas fertilization with phosphorus probably would im- 
prove it. Mowing the weeds will do much towards improving the 
quality and quantity of grazing on all areas. Areas artificially drained 
and properly fertilized should be very productive of corn and hay. 


Montevallo shaly silt loam, eroded undulating phase.—This phase 
has a smooth or undulating surface, the gradient being less than 5 per- 
cent. About two-thirds of the acreage has been moderately eroded, 
50 to 75 percent of the surface soil having been lost by erosion. This 
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soil was developed from acid shale of the Rogersville geologic formation. 
Internal drainage is good. Most of the aggregate area lies as narrow 
strips associated with the more productive soils in Richland Valley. 
The native vegetation was predominantly deciduous hardwoods, chiefly 
oak, 

A profile description is as follows: 


0 to 5 inches, brownish-yellow or pale-brown mellow shaly silt loam. 
5 to 14 inches, brownish-yellow or pale-brown shaly silty clay, 
overlying beds of grayish-yellow or bluish-gray fissile shale. 


About a third of the acreage is not materially eroded, and here the 
surface layer is 2 or 3 inches thicker. A part of this less eroded acreage 
is a little less shaly, and the shale beds are about 25 inches below the 
surface. This soil is strongly acid and low in plant nutrients and 
organic matter. It is permeable to roots and moisture, but its moisture- 
holding capacity is only moderate. 

This soil is fair cropland and fair pasture land. Its productivity is 
low, but it is easy to work and to conserve. It is suited to most general 
farm crops but not to intensive use, because of its low fertility and the 
ease with which it is injured by relatively little erosion. 

Practically all the acreage has been cleared, and most of it is now 
used for crops and pasture. About 20 percent is used for corn and 
tobacco, 60 percent for hay and pasture, and about 20 percent for small 
grains and other crops. The management practiced varies greatly; 
some areas are fertilized moderately, whereas others receive little. 
Those farmed in conjunction with other more productive soils in general 
receive the best treatment. The length of rotation is likewise variable, 
but most areas are used in a 3- or 4-year rotation. Under a system of 
management including some commercial fertilizer and barnyard manure, 
corn yields 12 to 20 bushels, wheat 6 to 10 bushels, and lespedeza 0.4 
to 1 ton an acre. The chief fertilizer requirements are phosphorus, 
nitrogen, lime, and organic matter. Where a high state of fertility is 
maintained, moderately productive pasture of good quality can be 
maintained through the growing season except during the driest. summer 
and early fall period. 


Montevallo shaly silt loam, eroded rolling phase.—Differs from 
the severely eroded phase in having « less steep slope and in being 
somewhat less eroded. This gray thin shaly soil is developed over acid 
shale. The average slope ranges from 5 to 12 percent, and most of the 
areas are moderately rather than severely eroded. Internal drainage 
is good. The soil is developed from acid shale of the Rogersville 
geologic formation. Most of it is in Richland Valley. The separate 
areas are narrow strips, many being closely associated with productive 
soils, as those of the Hayter, Emory, and Decatur series. The native 
vegetation was predominantly hardwood, chiefly oak. 

A profile description is as follows: 


0 ee inches, brownish-yellow or pale-brown mellow shaly silt 
oam. 

4_to 12 inches, brownish-yellow or pale-brown shaly silty clay, 
underlain by beds of grayish-yellow or bluish-gray fissile shale. 


Approximately one-fifth of the acreage of this soil is under cut-over 
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forest and is not materially eroded. Here the surface soil is 6 to 8 
inches thick. This soil is strongly acid and is low in plant nutrients 
and organic matter. It is permeable to roots, but its moisture-holding 
capacity is small and consequently the soil is droughty. 

In general this soil is poorly suited to crops and pasture, although 
a few acres where the soil material is thicker than average and less 
shaly are fair cropland. In general its productivity is low, and it is 
easily damaged by erosion, due to the shallow depth to the shale beds. 

More than 80 percent of this soil has been cleared and used for 
crops or pasture. About 20 percent of the total area is used for corn, 
about 20 percent for small grains, and about 30 percent for hay and 
pasture. The rest is unimproved pasture. Some fertilizer, including 
barnyard manure, is probably used on a part of it, especially the nar- 
rower strips that are closely associated with and therefore managed 
along with more productive soils. Under average conditions corn yields 
about 10 bushels and lespedeza hay about 0.8 ton an acre. Where 
lime, organic matter, and phosphorus are applied in ample quantities 
about 0.9 ton an acre is produced on the more favorable areas. Areas 
of this soil for crops and pasture should be used only in a long rotation, 
consisting chiefly of permanent pasture due to the erosion hazard, the 
limited moisture-holding capacity, and the difficulty of maintaining a 
relatively high productivity. 


Montevallo shaly silt loam, eroded hilly phase.—This phase differs 
from the shaly silty clay loam, severely eroded phase, in having a less 
steep slope and in being less uniformly severely eroded. The slope 
ranges from 12 to 30 percent and about half the acreage has all or some 
of its original surface layer. This soil is developed from acid shale of 
the Rogersville geologic formation. Most of it is in the valley at the 
southeast base of Log Mountain. There are a few small areas in Rich- 
ee vel The native vegetation was oak and other deciduous hard- 
woods. 

A profile description is as follows: 


0 to 4 inches, brownish-gray or pale-brown mellow shaly silt loam. 
4 to 12 inches, brownish-yellow or very pale-brown shaly. silty clay, 
underlain by beds of grayish-yellow or bluish-gray fissile shale. 


In a very small acreage that has not been cleared, accelerated erosion 
has not been great. In these areas the surface layer is 6 to 8 inches 
thick. Where the acreage is severely eroded, the surface layer consists 
of brownish-yellow or very pale-brown shaly silty clay, underlain at a 
depth of about 8 inches by beds of shale. Gullies are common though 
not numerous in the severely eroded areas, and a few are in most of the 
moderately eroded areas. The larger ones are indicated by appropriate 
symbols on the soil map. This soil is strongly acid and low in plant 
nutrients and organic matter. It is permeable to roots and moisture, 
but the moisture-holding capacity is small and consequently the soil is 
droughty. 

The soil is poorly suited to crops and pasture. The productivity is 
low, and because of its strongly rolling surface, shaly nature, and shal- 
low depth to bedrock, the land is difficult to work and conserve. 

Nearly all of this soil has been cleared and used for crops or pasture 
but about 70 percent has been abandoned to forest or unimproved 
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pasture. Most of the rest is used for hay and improved pasture. A 
very small quantity of corn, wheat, and tobacco is raised. Yields of 
these crops are low. The less steep and less eroded areas are suitable 
for pasture, providing they are fertilized sufficiently to support a good 
cover. Phosphorus and lime are the chief amendments needed but 
organic matter and nitrogen are also low. Under average conditions 
lespedeza, redtop, and orchard grass are the best hay and pasture plants. 
Where the fertility is brought to a high level, bluegrass and white clover 
may be an important part of the grazing vegetation. Some care needs 
to be taken to avoid the development of small gullies and sheet erosion 
by overgrazing, and weedy and bushy growth requires mowing to keep 
it from encroaching on the pastures. 


Montevallo shaly silty clay loam, severely eroded rolling phase.— 
This phase has an undulating to rolling surface (5 to 12 percent) that 
has been severely eroded. It is developed from acid shale of the Rogers- 
ville geologic forniation. Practically all the surface soil and in places 
part of the subsoil have been lost by erosion. Internal drainage is good. 
Most of this phase lies as narrow strips associated with the more pro- 
ductive soils in Richland Valley. The native vegetation was pre- 
dominantly deciduous hardwoods, chiefly oak. 

Following is a profile description of this phase: 


0 to 8 inches, brownish-yellow or very pale-brown mellow shaly 
silty clay, underlain by beds of grayish-yellow or bluish-gray 
fissile shale. 


In general this soil is poorly suited to crops and pasture. Its pro- 
ductivity is low, and its workability and conservability are poor. 
Many areas are probably best suited to forest. All this soil has been 
cleared, but a considerable part has been abandoned to volunteer forest 
or unimproved pasture. A small acreage, especially that in narrow 
strips associated with productive soils, is used for crops. Except where 
heavy fertilization has been practiced, crop yields are low. Under 
average management, which includes little fertilization and no cover 
crops other than small grains, corn yields are less than 10 bushels an 
acre and lespedeza hay less than 0.3 ton. Areas required for crops and 
pasture should be used in a very long rotation consisting chiefly of 
permanent pasture. 

Montevallo shaly silty clay loam, severely eroded phase.—A gray 
thin shaly soil developed over acid shale most of which is of the Rogers- 
ville geologic formation. The surface is steep (30 to 60 percent). A 
large part of the soil has been severely eroded. Practically all the 
surface soil, and, in most places, a part of the underlying material have 
been lost. Gullies are common. Internal drainage is good. Most of 
this phase is on the lower slopes of Log Mountain and in the vicinity of 
Bald Point. The native vegetation was predominantly deciduous hard- 
woods, chiefly oak. 

A profile description is as follows: 


0 to 8 inches, brownish-yellow or very pale-brown mellow shaly 
silty clay, overlaying beds of grayish-yellow or bluish-gray 
fissile shale. 


In places the texture of the surface layer is shaly silt loam. On the 
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other hand where the shale fragments are very abundant there is hardly 
enough soil material to support any vegetation. Few gullies are more 
than 2 feet deep, but most of them are not easily crossed by farm 
machinery. The larger ones are indicated on the soil map by appro- 
priate symbols. 

This soil is very poorly suited to crops and pasture. Its productivity 
is low, and because of its steep slope, shaly nature, and very shallow 
depth to bedrock, it is difficult to work and conserve. Nearly all this 
soil has been cleared and cropped at sometime, but practically all of 
it has been abandoned to forest or unimproved pasture. Pine forest is 
the best use to which it is suited. 

A small acreage is included with this phase that has never been 
cleared. Here the 6-inch surface layer is brownish-gray or pale-brown 
shaly silt loam. The soil is strongly acid and low in plant nutrients, 
lime, and organic matter. It is permeable to roots and moisture, but 
the moisture-holding capacity is small and consequently the soil is 
droughty. 


Muskingum very fine sandy loam.—A shallow gray soil pre- 
dominating on the steep slopes of Poor Valley knobs. It is developed 
over acid shale interbedded with fine-grained sandstone of the Grainger 
geologic formation. The surface is steep (80 to more than 50 percent). 
The slopes are long, and most surface drainage is to rather precipitous 
drainageways that are at right angles to the general lay or direction 
of Poor Valley Ridge. Internal drainage is good. This is the most 
extensive soil of Grainger County. It is confined almost wholly to Poor 
Valley Ridge. The separate areas are very large throughout. The 
native vegetation was predominantly yellow pine with some oak inter- 
mixed. 

A profile description is as follows: 


0 to 8 inches, yellowish-gray friable very fine sandy loam, contain- 
ing a few shale fragments. 

8 to 18 inches, yellow or light yellowish-brown friable very fine 
sandy clay loam, with some shale fragments intermixed. 

18 inches +, splotched or mottled yellow, gray, and brown friable 
fine sandy clay loam, containing many shale fragments. Bed- 
rock of fine-grained sandstone is at a depth of about 26 inches. 


The soil is strongly acid and low in plant nutrients and organic 
matter. It is permeable to roots and moisture, but runoff is very rapid. 
Because of its steep slope, shallow depth to bedrock, and low fertility, 
this soil is very poorly suited to pasture. Its workability is poor, and 
it is difficult to conserve against losses by runoff. All this soil is in forest 
and practically all of it has been cut-over. Forest is the use to which 
it is best suited, although with heavy fertilization and liming some of 
the less steep areas may afford fair to good grazing. 

Included with this soil are a few areas that are less steep, but they 
are too small to justify delineating them separately on the map. 


Muskingum very fine sandy loam, eroded phase.—This soil differs 
from the type in being appreciably eroded. Less than half of the acre- 
age has lost 50 to 75 percent of the surface soil, and the rest has lost 
practically all of it and in places a part of the subsoil. This phase is 
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developed over acid shale interbedded with fine-grained sandstone. 
The surface is steep, the gradient ranging from 30 to more than 50 
percent. Internal drainage is good. The separate areas are irregular 
and represent areas of the type that have been tilled. Practically all 
this soil is on Poor Valley Ridge. The native vegetation was pre- 
dominantly yellow pine with some oak intermixed. 

A profile description is as follows: 


0 to 14 inches, yellow or light yellowish-brown friable very fine 
sandy clay loam with some shale fragments. 

14 inches +, splotched or mottled yellow, gray, and brown friable 
fine sandy clay loam, containing many shale fragments. Bed- 
rock fine-grained sandstone is at a depth of about 20 inches. 


The above describes the more eroded parts. Where erosion has been 
somewhat less severe, the plow layer consists of a mixture of material 
of the original surface soil and of the subsoil. The soil is strongly acid 
and low in plant nutrients and organic matter. It is permeable to plant 
roots and moisture but is easily damaged by erosion. 

This soil is poorly suited to crops and to pasture. Its productivity 
is low, and because of its strong slope it is difficult to work. The 
shallow depth to bedrock, the strong slope, and the low fertility make 
its conservation difficult: when tilled. 

All this soil has been cleared but about half of it has been abandoned 
to forest. Much of the remaining part is used as unimproved pasture. 
A small acreage is used for corn. A small quantity of fertilizer is used 
for this crop, but yields are very low. 

Most of the soil is best used for forest, although the less steep and 
more favorably located areas may be suitable for pasture if adequately 
fertilized and limed. Unless the fertility is raised to a high level, 
lespedeza and redtop are probably among the better suited pasture 
crops. 


Muskingum very fine sandy loam, hilly phase.—This soil consists 
of areas of the type that have a less steep slope (12 to 30 percent). It 
is developed over acid shale interbedded with fine-grained sandstone. 
Internal drainage is good. The areas are moderate size and most of 
them are along the base of the main Poor Valley Ridge. The native 
vegetation was chiefly yellow pine, with some oak intermixed. 

A profile description is as follows: 

0 to 8 inches, yellowish-gray friable very fine sandy loam, contain- 
ing a very few shale fragments. 

8 to 22 inches, yellow or light yellowish-brown friable very fine 
sandy loam. 

22 inches +, splotched or mottled yellow, gray, and brown friable 
very fine sandy clay loam, containing many shale fragments. 
Bedrock fine-grained sandstone is at a depth of about 30 inches. 


The soil is strongly acid and low in plant nutrients and organic matter. 
It is permeable to roots and moisture but runoff is rapid. Because of 
its low fertility and shallow depth to bedrock, the soil is poorly suited 
to crops and pasture. Yields are low, and the soil is difficult to work 
and conserve. Those areas having more favorable exposure (pre- 
dominantly north-facing slopes) and greater depth to bedrock may be 
suitable for grazing when properly fertilized. 
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Practically all this soil is in forest to which it is best. suited. If 
fertilized, particularly with phosphorus and lime, the more favorable 
areas will produce fair to good pasture. Lespedeza and redtop are 
among the better suited pasture plants, although some bluegrass and 
white clover may be expected on the most favorable parts. 


Muskingum very fine sandy loam, eroded hilly phase.—Includes 
areas of the type that have a less steep slope and that have been mod- 
erately to severely eroded. About half of this phase has lost from 50 
to 75 percent of the surface soil, and the rest has lost practically all the 
surface soil and in places a part of the subsoil as a result of erosion. 

About two-thirds of the acreage is developed over acid shale inter- 
bedded with fine-grained sandstone of the Grainger formation, and the 
rest is developed over sandstone of the Clinch formation. The surface 
is hilly, the slope ranging from 12 to 30 percent, and internal drainage - 
is good. Practically all of it is on the lower part of the southeast slope 
of Poor Valley Ridge. The native vegetation was predominantly 
yellow pine, with oak intermixed. 

A profile description of this hilly phase, where erosion has removed 
practically all the surface soil, is as follows: 


0 to 15 inches, yellow or light yellowish-brown friable very fine 
sandy clay loam with some shale fragments. 

15 inches +, splotched or mottled yellow, gray, and brown friable 
very fine sandy clay loam, containing many shale fragments. 
Bedrock fine-grained sandstone is at a depth of about 20 inches. 


Where erosion has been somewhat less severe, the plow layer consists 
of a mixture of the original surface soil (yellowish-gray friable very 
fine sandy loam) and of the subsoil. The soil is strongly acid and low 
in plant nutrients and organic matter. It is permeable to plant roots 
and moisture, but is easily damaged by erosion and has only a fair 
capacity for moisture available to plants. 

Because of the low productivity and the diffieulty in maintaining a 
moderately high level, the soil is difficult to work and is poorly suited 
to crops and fair to poorly suited to pasture. Because of its shallow 
depth to bedrock and strong slope, it is difficult te conserve from losses 
by runoff. Unless requirements for pasture and cropland are very 
pressing, this soil is best used for forest. 

Practically all this soil has been cleared, but about 30 percent has 
been abandoned to unimproved pasture or forest. About 60 percent 
is used for hay and pasture and about 10 percent for other crops, chiefly 
corn. Little fertilization is practiced and yields of hay, corn, and 
pasture are very low. Areas to be used for pasture should be treated 
with at least lime and phosphorus. If heavy applications of fertilizer 
including organic matter are made, bluegrass and white clover may be 
suitable for pasture on the more favorable sites, otherwise lespedeza, 
redtop, and orchard grass are more suitable for grazing. 

Included with this soil are a few areas of Hector stony fine sandy 
loam, hilly phase, which have a grayish-yellow stony fine sandy loam 
surface soil about 8 inches thick and a yellowish-red friable fine sandy 
clay subsoil. Bedrock sandstone is at a depth of about 30 inches. 


Muskingum stony fine sandy loam.—This shallow gray soil is de- 


124 SOIL SURVEY SERIES 1940, No. 4 


veloped over sandstone and contains numerous sandstone fragments, 
whereas the very fine sandy loam and its phases are developed over 
acid shale interbedded with fine-grained sandstone and are relatively 
stone-free except for the limited included areas on Clinch Mountain. 
The surface is steep (30 to 60 percent or more). Internal drainage is 
good. This types occurs in large areas on the southeast slope of Clinch 
Mountain. The native vegetation was yellow pine, with some oak 
intermixed. 
A profile description is as follows: 


0 to 10 inches, yellowish-gray friable fine sandy loam containing 
numerous sandstone fragments, 3 to 12 inches in diameter. 

10 to 22 inches, light yellowish-brown to weak-yellow friable fine 
sandy clay loam or fine sandy clay. 

22 inches ++, splotched or mottled yellow, gray, and brown friable 
sandy clay loam, containing numerous sandstone fragments. 
Bedrock is at an average depth of 26 inches, but in places 
it is at a much shallower depth and outcrops are not uncommon. 


The soil is strongly acid and low in plant nutrients and organic 
matter. It is permeable to roots and moisture, but its capacity for 
holding moisture available to plants is small. Because of low fertility, 
droughty nature, stoniness, and steep slope, this soil is poorly suited to 
crops and to pasture, although some parts on the more northerly facing 
slopes may be capable of affording an appreciable quantity of grazing 
where sufficient effort is made to establish a grazing vegetation. 

All this soil is under forest, and practically all has been cut-over. 
The small acreage that may be suitable for grazing requires treatment 
with phosphorus and lime. In general, this soil should be used only for 
forest, and yellow pine is one of the best suited species. 


Muskingum stony fine sandy loam, hilly phase.—Areas of the 
type with a slope of not more than 30 percent are represented by this 
soil. It is developed over sandstone of the Clinch geologic formation. 
Internal drainage is good. The area is small compared with that of 
the type, and the separate areas are inextensive. Nearly all of it is on 
the lower part of the southeast slope of Clinch Mountain. The native 
vegetation was yellow pine with oak intermixed. 

A profile description is as follows: 


0 to 10 inches, yellowish-gray friable fine sandy loam, containing 
numerous sandstone fragments, 3 to 12 inches in diameter. 

10 to 25 inches, light yellowish-brown to weak-yellow friable fine 
sandy elay loam or fine sandy clay. 

25 inches +, splotched or mottled yellow, gray, and brown friable 
sandy clay loam, containing numerous sandstone fragments. 
Bedrock sandstone is at a depth of 28 inches, but in places 
it is at a much shallower depth and outcrops are common. 


This phase is medium to strongly acid and low in plant nutrients and 
organic matter. It is permeable to roots and moisture but runoff is 
rapid, and much of the soil, especially on the more southerly slopes, is 
droughty. 

Because of its low fertility, stoniness, and shallow depth to bedrock, 
this soil is poorly suited to crops and to pasture. Yields are low, and 
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it is difficult to work and conserve. Those areas having the more 
favorable exposures (principally north-facing slopes) and greater depth 
to bedrock may be suitable for grazing when properly fertilized. 

Practically all this soil is under forest, to which use it is probably 
best suited. If fertilized with phosphorus and lime, the more favorable 
areas will produce fair to good pasture. Lespedeza and redtop are 
among the better suited pasture plants, although some bluegrass and 
white clover can be expected on the most favorable parts. 

Included with this soil are a few areas of Hector stony fine sandy 
loam, hilly phase, the acreage of which is too small to show separately 
on the map. These areas have a surface layer of grayish-yellow stony 
fine sandy loam about 8 inches thick underlain by yellowish-red friable 
fine sandy clay. Bedrock sandstone is at a depth of about 28 inches. 


Ooltewah silt loam.—This nearly level imperfectly drained soil 
occurs in sinks and depressions, is associated with soils developed over 
limestone, and consists of local alluvium washed from the Fullerton, 
Bolton, and Clarksville soils. The surface is nearly level or saucer- 
like, and very few areas have surface drainage outlets. Internal drain- 
age is slow. All the areas are small, few exceeding 5 acres. They are 
infrequent but are widely scattered through the county. 

A profile description is as follows: 


0 to 16 inches, grayish-brown mellow silt loam. 

16 to 30 inches, mottled gray, brown, and yellow friable silt loam 
or silty clay loam. 

30 inches +, predominantly gray mottled with brown and yellow 
friable silt loam or silty clay loam. Bedrock limestone is 
generally below a depth of several feet. 


The degree of internal drainage and the depth below which the ma- 
terial is mottled vary appreciably from place to place as does also the 
thickness of very recently accumulated alluvium. In many places 
where accelerated erosion has been active on the surrounding soils of 
the upland, a weak-yellow silt loam layer, 4 to 12 inches thick, overlies 
the darker original surface layer described above. 

The soil is slightly to medium acid, and its natural fertility is moder- 
ately high. It is permeable to roots, but moisture infiltration is notably 
retarded and root penetration by plants requiring good drainage is 
restricted. It is capable of holding a large supply of moisture available 
to plants and this, combined with its position and slow internal drain- 
age, give it particularly favorable moisture relations for growing plants 
in late summer and early fall. The native vegetation was probably 
moisture-tolerant deciduous hardwood species. 

This soil is well suited to many crops requiring tillage and very well 
suited to pasture. Its productivity for crops that respond to or can 
tolerate abundant moisture is high. The workability is good, although 
less favorable than for some soils due to the slowness with which mois- 
ture conditions become suitable for cultivation in spring and following 
periods of precipitation. The conservability is very good inasmuch as 
plant nutrients are retained well and runoff is not active. Corn, certain 
hay crops, and many pasture plants are well suited to this soil. 

Practically all this soil has been cleared and is being used for crops 
and pasture. About 30 percent is used for corn, and most of the rest 
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for hay and pasture. Very little small grain and tobacco are grown 
and no alfalfa. A few areas, especially those associated with stony 
land types, are used as permanent pasture, but a great many areas are 
used in a short rotation of corn and hay. Some fertilization is common 
for the corn crop but little is used for hay. Under average manage- 
ment yields are moderately high, but occasionally they are damaged 
by excess moisture. Corn yields about 35 bushels and fespedeza about 
1.3 tons an acre. Yields can be expected to increase appreciably 
after heavier fertilization and on many areas lime will benefit the 
legumes. The suitability and general productivity can be increased for 
oi by artificial drainage, but such improvement may not be 
easible. 


Philo fine sandy leam.—This somewhat gray imperfectly drained 
soil on the first bottoms consists of material washed from soils over 
sandstone and acid shale. The surface is nearly level, and all areas 
are subject to overflow. Internal drainage is poor. Most of the areas 
are narrow strips along the small creeks in Poor Valley and along the 
northwest edge of Richland Valley, associated with Pope and Atkins 
fine sandy loams. The native vegetation was moisture-tolerant decidu- 
ous trees. 

A profile description is as follows: 


0 to 16 inches, brownish-gray fine sandy loam. 

16 to 30 inches, mottled gray, yellow, and brown firm but moder- 
ately friable sandy clay loam or sandy clay. 

30 inches +, predominantly gray mottled with yellow and brown 
firm but moderately friable sandy clay loam or sandy clay. 

This soil is strongly acid and is low in plant nutrients and organic 
matter. It is permeable to roots, but moisture infiltration is notably 
retarded, and root penetration by plants requiring good drainage is 
restricted. The soil is capable of holding a fair supply of moisture 
available to plants and this combined with its slow internal drainage 
gives it favorable moisture relations for growing plants during late 
summer and early fall. 

The soil is fairly well suited to crops and pasture. Its natural pro- 
ductivity is low, it is suited only to certain crops, and its workability 
is not good because of excess moisture conditions in spring and following 
periods of precipitation. Its conservability is fairly good, although a 
high level of fertility evidently requires consistent heavy fertilization. 

About 80 percent of the soil is cleared and used for corn, hay, and 
pasture. Some barnyard manure or fertilizer is used for corn, and 
some lime may have been applied. The length of rotation varies 
greatly, some areas heing used for permanent meadow or pasture, where- 
as others are used intensively for row crops. Under average manage- 
ment yields are only fair. Corn yields about 20 bushels and lespedeza 
about 0.6 ton an acre. Alfalfa, tobacco, and potatoes are not well 
suited to the soil, but with adequate fertilization, red and alsike clovers, 
timothy, bluegrass, and white clover can be expected to yield well. 
Phosphorus and lime are the chief amendments required for higher 
yields, but the content of nitrogen, potassium, and organic matter are 
low and they must be added if a high productivity is to be obtained. 
The suitability and productivity can be greatly increased for most 


GRAINGER COUNTY, TENNESSEE - 497 


areas by artificial drainage; however, such improvement may not be 
feasible. 

Pope fine sandy loam.—This well-drained soil of the first bot- 
toms consists of material washed from soils over sandstone and shale. 
The surface is nearly level or gently undulating, and all areas are sub- 
ject to stream overflow, although in general not so much so as are the 
associated areas of Philo and Atkins soils. Internal drainage is good. 
Most areas lie as strips, about 300 feet wide, along the stream channels 
within Poor Valley and along streams flowing from Poor Valley and 
Poor Valley Ridge to Richland Valley. The native vegetation was 
predominantly deciduous hardwoods. 

A profile description is as follows: 

0 to 8 inches, grayish-brown or light yellowish-brown friable fine 
sandy loam. 

8 to 30 inches, brownish-yellow fine sandy loam. 

30 inches -+, mottled yellow gray and brown fine sandy loam that 
in general is coarser than the material above. In places the 
subsoil is a little firmer and contains a little more clay than 
the surface soil. 

This soil is moderately acid, and its natural fertility is fair to moder- 
ate. It is very permeable to roots and moisture, and its moisture- 
holding capacity is fair. In general moisture relations are favorable 
for most crops, at least for those having a root system extending to a 
depth of 3 feet. 

This soil is well suited to crops and pasture. Its productivity is 
moderate, it responds well to fertilization, and it is easily worked and 
conserved. Flooding is a hazard to practically all crops, otherwise the 
soil is suited to a wide variety of crops. 

About 90 percent of the soil is cleared and used for crops and pasture. 
About 60 percent is used for corn, about 20 percent for hay and pasture, 
and the rest for small grains and truck crops. Short rotations are 
practiced, and legumes other than lespedeza are seldom grown. Small 
grains and corn receive light applications of fertilizer, and some barn- 
yard manure is used on a few areas. Under average management, corn 
yields about 25 bushels, wheat 10 bushels, and lespedeza 0.9 ton an 
acre. This soil responds well to good management. A moderate rota- 
tion of 3 years including a legume hay crop, as red clover, is well suited 
but for this crop lime and phosphorus should be added and the organic- 
matter content increased. If the productivity is to be maintained at 
a high level, potassium is also required. Green-manure crops, as 
crimson clover, can do much to increase the organic-matter content 
where manure is not available. Under a high level of management, 
corn yields about 40 bushels, wheat 13 to 15 bushels, and red clover 
and timothy about 1.8 tons an acre. 


Roane silt loam.—This well-drained soil of the first bottoms con- 
sists of material washed from Fullerton and Clarksville soils. The 
surface is nearly level or gently sloping, and internal drainage is moder- 
ately good. Flooding is not uncommon, but most areas are much less 
subject to overflow than are other soils on the first bottoms. The soil 
is widely scattered in the area of Hinds and Copper Ridges and south of 
Richland Knobs, but the greater part is in the latter. All the areas 
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occupy narrow bottom lands along the creeks and are therefore dissected 
by the stream channel. A notable part of the acreage lies as narrow 
strips adjacent to hilly and steep Clarksville and Fullerton soils, which 
are poorly suited to tillage and therefore not easily worked. Much of 
the remaining part is adjacent to rolling and hilly soils, the management 
requirements of which are notably different from those of this loam. 
The native vegetation was oak, hickory, and other deciduous hard- 
woods, with some walnut, sycamore, tuliptree, and others intermixed. 
A profile description is as follows: 


0 to 12 inches, light-brown or moderate yellowish-brown friable 
silt loam. 
12 to 30 inches, moderate yellowish-brown friable silt loam. 


Below this layer, the material is variable. In places there is a semi- 
cemented cherty layer 4 to 12 inches thick, below which is a more open 
matrix of chert and mottled yellow, gray, and brown silt loam. In 
other places, the cherty layer is lacking and here the mottled yellow 
and gray silt loam is at a depth of 30 to 40 inches. 

Many areas have a moderate quantity of chert throughout their 
entire depth and in places it is sufficiently abundant to interfere with 
cultivation. A considerable acreage, however, is free of chert. ‘The 
color of the surface and subsurface layers is darker brown where a large 
part of the material has been washed from Bolton soils, and, in general, 
much of the chert-free acreage is a little darker than the cherty areas. 

This type is moderately acid and moderately fertile, but the content 
of organic matter is not high. The soil is permeable to roots and mois- 
ture except where the semicemented eherty layer occurs. This layer, 
however, is generally at a sufficient depth not to interfere materially 
with the crops commonly grown. The water-holding capacity is 
moderate and moisture relations in general are favorable. 

Although the usefulness of many areas is restricted by their dissected 
condition and association with soils not well suited to tillage, this soil 
is well suited to crops and pasture. The productivity is moderate, tilth 
is good, and runoff water is not difficult to control. 

Most of the soil is cleared and used for crops or pasture. About 50 
percent is used for corn, about 30 percent for hay and pasture, and the 
rest for small grains and other crops. Light applications of fertilizer 
are used for wheat, and corn generally receives some. Green-manure 
crops are not commonly grown and only a small quantity of barnyard 
manure is used. Lime has been applied to some areas. The length 
of rotation varies widely. Less accessible areas may be used for per- 
manent pasture for several years in succession, whereas other areas are 
used intensively for row crops, chiefly corn and tobacco. The land 
for tobacco always receives moderately heavy applications of manure 
and fertilizer. Under average management, corn yields about 30 
bushels, wheat about 12 bushels, and lespedeza about 1 ton an acre. 
Increased fertilization, the addition of organic matter, and liming can 
do much towards increasing crop yields and broadening the suitability 
of this soil. Lime and phosphorus are especially needed where legumes, 
as red clover, alfalfa, and white clover are to be grown. Where the 
fertility is maintained at a high level, the soil is suited to relatively 
short rotations. 
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A, Extensive areas of Rolling stony land (Talbott soil material) as here illustrated 
overlie Maryville limestone in Richland Valley. Because of its stony character it 
is not suited to crops requiring tillage, but most areas are sufficiently productive to 
support a fairly good grass cover. Pasture on this land type may respond to proper 
fertilization and seeding. 

B, View from Clinch Mountain across Poor Valley to Poor Valley Ridge. The soils 
of this section, chiefly Muskingum very fine sandy loam on Poor Valley Ridge, 
Rough stony land (Muskingum soil material) on the near slope, and Jefferson soils 
in the valley, are developed from sandstone and acid shale. Crop yields are low, 
rai most of the land other than the more arable Jefferson soils is best used for 
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Rolling stony land (Talbott soil material).—Areas of this land 
type, commonly referred to as rockland or limestone rockland, are 
characterized by limestone outcrops sufficiently abundant to prohibit 
feasible tillage (pl. 7, A). In most places these outcrops occupy 10 
to 50 percent of the surface. The soil material between them resembles 
that of the Talbott soils. It consists of a few inches of grayish-brown 
silty clay loam underlain by yellowish-red tough plastic silty clay that 
may have a fine nut structure. Depth of bedrock limestone is ex- 
tremely variable but seldom exceeds 3 feet. 

The surface is smooth to rolling, the gradient ranging to about 15 
percent. All the areas are in limestone valleys. Small sinkholes are 
abundant, many of which have an accumulation of soil material suf- 
ficient to make them very productive. Most of the soil material is 
fertile, but internal drainage is very slow. Most of this land type is 
in Clinch and Richland Valleys. The greater part of the Decatur-like 
variation is in Richland Valley. The native vegetation was predomin- 
antly cedar, oak, hickory, locust, and tuliptree. 

An extensive variation overlies Maryville limestone and Holston 
marble and here much of the soil material resembles that of the Decatur 
soils. The surface layer is brown to dark-brown silty clay loam under- 
lain by red or dark-red dense silty clay. Some of the areas are similar 
to those of Talbott and Decatur soils that have been eroded sufficiently 
to expose the underlying bedrock. 

Numerous rock outcrops make this soil poorly suited to crops, al- 
though the larger patches of soil material are well suited to crops that 
can be cared for by light horse-drawn and hand implements. Prac- 
tically all areas are well suited to pasture. 

Practically all this land type has been cleared. About 95 percent 
is used for pasture and the rest for crops. Many of the small sinks 
with accumulations of local alhivium in them are used for gardens and 
tobacco. These small tracts are very productive of practically all crops, 
but are worked chiefly by hand and cultivated intensively because of the 
difficulty of working them with large implements and the scarcity of 
other acreage suitable for crops in the immediate vicinity. Under 
average management tobacco yields about 1,400 pounds an acre. On 
most of this land type pasture is good where the soil material is rela- 
tively deep to bedrock. Bluegrass and white clover on most areas 
produce good grazing in spring, early summer, and late fall, but gener- 
ally afford scant grazing during the rest of the pasture season due to 
lack of moisture. Those parts in sinkholes, however, have favorable 
moisture conditions for pasture throughout most of the grazing season. 
Pasture plants respond well to phosphorus and lime. 


Rough gullied land (limestone residuum) .—This land tyne repre- 
sents areas of soils over limestone, eroded to the extent that they can- 
not be economically reclaimed except through very slow processes. A 
large part of the surface soil and much of the subsoil have been lost 
and gullies, many of which are not crossable by farm machinery, form 
an intricate pattern. The surface is rough or broken by erosion 
channels, and the general slope ranges from sloping to steep. 

This land type is widely distributed in those parts underlain by lime- 


stone, but the greater part is south of Richland Knobs. Most of it 
644386—48—9 


130 SOIL SURVEY SERIES 1940, No. 4 


represents areas of badly eroded Fullerton, Clarksville, Bolton, Decatur, 
and Talbott soils. The individual areas range from 1 or 2 acres to 
about 25. 

This land type is poorly suited to crops and pasture. Moisture rela- 
tions for plants are unfavorable, and the capacity for holding moisture 
available to plants is very low. Infiltration is slow owing chiefly to the 
absence of a mellow friable surface soil, consequently runoff develops 
quickly during rains. Permeability to roots, however, is generally fairly 
good. The soil material is moderately to strongly acid, and the content 
of organic matter is very low. The content of plant nutrients ranges 
from moderate to low according to the nature of the parent soil. Rough 
gullied land developed from Decatur soils has a moderate content of 
plant nutrients, whereas that developed from Clarksville has a low 
content. 

All this land type has been cleared and cultivated, but all of it is now 
abandoned. Some areas are nearly bare, with a scattered growth of 
sassafras, broomsedge, and briers; others have a good cover of pine. 

Erosion, which has brought about the development of this land type, 
is the result of improper soil management. Vegetation that will arrest 
further erosion should be established with the expectation of eventually 
establishing either a profitable forest cover or permanent pasture. Some 
areas now are suitable for pines and should be planted to them, and 
certain deciduous hardwoods, as locust, may be suitable for the draws 
where some soil material has accumulated and where moisture relations 
are most favorable. The most severely damaged areas may be best 
started toward rejuvenation by first establishing a cover of brushy 
grawth, as honeysuckle. Kudzu is suited to rough gullied land, and 
when once established affords grazing. Generally it establishes itself 
slowly on the less fertile droughty sites, but on the more favorable parts, 
it develops an effective cover for arresting erosion within a few years. 
After a period of rejuvenation some areas will be suitable for pasture 
and certain crops but due to the high elay content of the soil material, 
favorable moisture relations for good pasture and crops will be difficult 
to develop. There are a few areas that, if worked to a smooth surface 
and heavily fertilized, are capable of supporting pasture and certain 
crops within a short period. A large part of this land type will not 
be suitable for pasture or crops at any time even following a period 
of rejuvenation and therefore should be used permanently for forest. 


Rough gullied land (shale and sandstone residuum ).—This land 
type represents areas of soils over shale, sandstone, and interbedded 
shale and limestone, eroded to the extent that they cannot be econom- 
ically reclaimed except through very slow processes. A large part of 
the surface soil and much of the subsoil have been lost and gullies, many 
of which are not crossable by farm machinery, form an intricate pattern. 
The surface is rough or broken by erosion channels, and the general 
slope ranges from sloping to steep. 

All this type is widely distributed throughout those parts of the 
county underlain by shale, sandstone, and interbedded shale and lime- 
stone. Much of it represents areas of badly eroded Armuchee soils. 
The individual areas range from 3 or 4 acres to about 40. 

This land type is poorly suited to crops and pasture. Moisture 
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relations for plants are very unfavorable, and the capacity for holding 
moisture available to plants is low. Infiltration is slow chiefly because 
of the absence of a mellow friable surface soil, consequently a large part 
of the water is lost by runoff. Permeability to roots is not good due to 
the shallow depth to bedrock. The soil material varies from strongly 
acid to neutral according to the nature of the parent rock. The content 
of organic matter and plant nutrients is low. 

All this land type has been cleared and cultivated but all of it is now 
abandoned. Some areas are nearly bare, having only a scattered growth 
of sassafras, broomsedge, and briers; others have a good cover of pine. 

Erosion, which has brought about the development of this land type, 
is the result of improper soil! management. Vegetation that will arrest 
further erosion should be established with the expectation of eventually 
establishing a profitable forest cover or permanent pasture. Some 
areas that are now suitable for pines should be planted to them, and 
certain deciduous forest species, as locust, may be suitable for the draws 
where soil material has accumulated and where moisture relations are 
most favorable. The most severely damaged areas may be best started 
toward rejuvenation by first establishing a cover of brushy growth, as 
honeysuckle. Kudzu is suited to rough gullied land and when once 
established, affords grazing. Generally, it establishes itself slowly on 
the less fertile droughty sites, but on the more favorable parts it develops 
an effective cover for arresting erosion within a few years. 

After a period of rejuvenation, some areas will be suitable for pasture 
and certain crops but due to the high clay content of the soil material, 
favorable moisture relations for good pasture and crops will be difficult 
to develop. A few areas if worked to a smooth surface and heavily 
fertilized are capable of supporting pasture and certain crops within 
a short period. A large part of this gullied land type will not be suit- 
able for pasture or crops at any time, even following a period of rejuven- 
ation, and therefore should be used permanently for forest. 


Rough stony land (Muskingum soil material).-A land type 
consisting of numerous sandstone outcrops with an irregular accumu- 
lation of fine sandy loam soil material and sandstone fragments and 
boulders between them (pl. 7, B). The surface is predominantly steep 
(30 to more than 60 percent). All this type is on Clinch Mountain 
and is underlain by rocks of the Clinch and Clinton geologic forma- 
tions. Separate areas are large and practically contiguous along the 
southeast slope of this range. The native vegetation was yellow pine 
with some deciduous hardwoods, chiefly oak intermixed. 

Practically all this land type is occupied by cut-over virgin forest. 
As it is unsuited to crops and very unproductive of pasture, it should 
be used permanently for forest. 


Rough stony land (Talbott soil material).—-A land type consisting 
of numerous limestone outcrops with an irregular accumulation between 
them of limestone fragments and soil material, the parent rock of 
which was limestone. The soil material occupies 25-to 75 percent of 
the areas and in most places resembles the Talbott and Colbert soils. 
That part in areas over dolomitic limestane resembles Fullerton and 
Clarksville soils. This land type differs from Rolling stony land (Tal- 
bott soil material) and Hilly stony land (Talbott soil material) chiefly 
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in having a steeper slope and in general somewhat more limestane out- 
crops. The most extensive areas are on Richland Knobs. The native 
vegetation was mixed cedar and deciduous hardwoods. 

This land type is not suited to crops and is poor to fair pasture. The 
abundance of rock outcrop and the shallow depth to bedrock make 
tillage impractical and productivity low. Pasture plants grow on the 
soil material but droughty conditions prevail because of the limited 
available moisture. 

Much of this land type is under forest of cedar and deciduous hard- 
woods. Cleared areas are used for pasture. These afford some grazing 
but in general the land is best used for forest. 


Sandstone outerop.—This land type consists chiefly of sandstone 
outcrops and fragments. Small thin accumulations of Muskingum 
stony fine sandy loam may be in places, but it is of little significance 
from the standpoint either of pasture or of forest. The surface is 
predominantly steep to precipitous, although about 25 percent of the 
acreage has a slope of 12 to 30 percent. Practically all the soil is on 
the crest and upper part of the southeastern slope of Clinch Mountain. 
The areas range from 10 to 160 acres and represent the most stony or 
rocky parts of Rough stony land (Muskingum soil material). Very 
little vegetation is on this type. Most of it consists of yellow and 
Virginia pines. This land type has practically no value for crops or 
pasture, and forest growth is sparse and slow. 


Sequatchie fine sandy loam.—Occurring on some of the low stream 
terraces along the Holston and Clinch Rivers, this type consists of 
sandy alluvium, the material of which was derived from sandstone 
and shale with some material from limestone intermixed. The surface 
is gently undulating to undulating, although there is a small quantity 
that has a slope of 5 to 12 percent. Internal drainage is good. In 
general the areas are adjacent to the first bottoms and are seldom more 
than 10 or 12 feet above these bottom lands. About half of this type 
was inundated by the Cherokee Reservoir. The areas now in the 
county are along the Holston River downstream from the Cherokee 
Reservoir and a few along the Clinch River north of Thorn Hill. The 
areas range from a few to about 40 acres and are associated with 
Bruno soils on the adjoining bottoms and Waynesboro and Holston 
soils on the adjoining higher stream terraces. 

A profile description is as follows: 


0 to 10 inches, light-brown or light yellowish-brown friable fine 
sandy loam. 

10 to 32 inches, yellowish-brown firm but friable sandy clay loam 
or sandy clay. 

32 inches +, light yellowish-brown moderately mottled with gray 
and brown friable sandy clay or sandy clay loam. Bedrock 
lies at a considerable depth. 


A few areas are more sandy, the surface soil being loamy fine sand 
and the subsoil a coarse fine sandy loam. Here the material below a 
depth of 3 feet is fine sand. Some areas have a lighter colored surface 
soil and a more yellow subsoil, the color profile resembling that of the 
Holston soil of the higher stream terraces.- In the areas that have been 
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moderately eroded 50 to 75 percent of the original surface layer has been 
lost and the plow layer consists of a mixture of surface and subsoil 
materials. 

This soil is medium to strongly acid and is moderately fertile, but 
the content of organic matter apparently is moderately low. It is 
permeable to roots and moisture. Its capacity for holding moisture 
available to plants is only moderate, but moisture from light rains is 
largely available to plants during dry periods because of relatively 
small quantities held by the clay particles. The most sandy areas, 
however, are notably droughty. 

The soil is good to very good cropland and fair to good pasture land. 
Its productivity is good, it responds well to good management, is suited 
to a wide variety of crops, and is easily worked and conserved. With 
proper fertilization much of it should be particularly well suited to root 
crops and certain other truck crops. 

Practically all this soil is cleared and used for crops and pasture. 
About 40 percent is used for corn and tobacco, 80 percent for small 
grains, and 30 percent for hay and pasture. Most areas are used in a 
short rotation and some are used for corn several years in succession. 
Little barnyard manure is applied and green-manure crops are not 
commonly grown. Some organic matter is added when meadow sod 
is plowed under. Light applications of mixed fertilizer are made for 
corn and wheat, and lime has been applied to some areas. Under 
average management, corn yields about 28 bushels, wheat about 14 
bushels, and lespedeza about 1 ton an acre. 

Organic matter, lime, and the three plant nutrients, nitrogen, phos- 
phorus, and potassium, are required at regular intervals if a high 
productivity is to be maintained. Much of the nitrogen requirement 
can be met by using a rotation in which red clover and alfalfa are a 
part and in which crimson clover is used as a winter cover crop. All 
these legumes require a relatively high state of fertility if they are to 
produce well and effectively aid in maintaining the nitrogen supply. 
Except on the more sloping parts, a moderately short rotation is well 
suited providing the fertility is maintained at a high level. The more 
sloping areas should not have row crops on them frequently and, where 
feasible, field operations should be on the contour. Under good manage- 
ment, corn yields about 40 bushels, barley about 30 bushels, and alfalfa 
about 3 tons an acre. Although this soil is not so productive of pasture 
grasses and legumes as are some other soils, good grazing can be main- 
tained where the fertility is brought to a moderately high level. The 
most sandy areas, however, are not suited to pasture. Lime and phos- 
phorus are the chief amendments necessary for good pasture, 


Sequoia silty clay loam, eroded phase.—-Most of this soil is devel- 
oped over interbedded shale and limestone of the Rutledge geologic 
formation. Much of it is moderately eroded, 50 to 75 percent of the 
surface layer having been removed by erosion. The uneroded surface 
layer is 8 to 10 inches thick. Over much of the acreage the plow 
layer consists of a mixture of surface and subsoil material, but in places 
the subsoil is exposed, whereas in other limited tracts very little surface 
soil has been lost. The surface is predominantly rolling, the gradient 
ranging from 5 to 12 percent. Internal drainage is fair to slow but 
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adequate. Most of the soil is in the vicinity of and south of Blaine 
and east and southwest of Tate Springs. There are also a few areas in 
Potato Valley to the southeast of Log Mountain. Separate areas are 
irregular in shape and range from 5 to 30 acres. The native vegetation 
was chiefly oak, hickory, maple, and other deciduous hardwoods, with 
some pine intermixed. 


A profile description is as follows: 

0 to 5 inches, light yellowish-brown to moderate yellowish-brown 
friable silty clay loam. 

5 to 25 inches, light reddish-yellow moderately tough silty clay with 
some grayish mottlings in the lower part. 

25 inches +, splotched or mottled yellowish-red, yellow, and gray 
moderately tough silty clay. Bedrock shale is at a depth of 
25 to 45 inches, the shallower depth being in the eroded and 


more sloping parts. Soft shale fragments are common through- 
out, 


The thickness of the surface soil varies widely. In the less eroded 
patches, it may be 7 or 8 inches thick and the few areas still under cut- 
over virgin forest have a surface soil 8 to 10 inches thick. On the other 
hand, there are small severely eroded patches where the plow layer 
consists almost wholly of subsoil material. Some patches have shale 
fragments in the subsoil, and the most severely eroded patches may 
have them on the surface. 

This soil is strongly acid, low in organic matter, and its content of 
plant nutrients, especially nitrogen and phosphorus, is only fair. It is 
slowly permeable to roots and moisture, consequently infiltration is 
slow and runoff develops rather quickly during rains. Its capacity for 
holding moisture available to plants is fair but the more eroded patches 
are notably droughty. 

The soil is fair to good for crops and pasture. The rolling surface 
and the heavy consistence of the more eroded parts make the work- 
ability a little difficult and augment the erosion hazard. It is suited to 
most general farm crops, but because of its rolling surface and the dense 
nature of the sublayers, it is not particularly well suited to truck crops, 
especially root crops. 

All except a very small part of this soil has been cleared and cropped, 
and most of it is now used for crops or pasture. About 30 percent is used 
for corn and tobacco, about 40 percent for hay and pasture, and most 
of the rest for small grains. Wheat is the predominant small grain crop, 
and lespedeza is the chief hay crop. A 3- or 4-year rotation consisting 
of corn, fall-sown small grain, and 1 or 2 years of hay or pasture is 
common. Some fertilizer is generally used for corn and wheat. The 
land for tobacco generally receives a good application of barnyard 
manure supplemented by mixed fertilizer. Lime has been applied at, 
the rate of about 2 tons an acre to some areas. Neither green-manure 
nor cover crops other than small grains are common. Under aver- 
age management, corn yields about 20 bushels, wheat about 9 bushels, 
and lespedeza about 0.7 ton an acre. 

Good management requires moderately long rotations (4 to 6 years), 
the addition of lime and organic matter, and an increase of available 
plant nutrients, especially phosphorus. When a moderately high pro- 
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ductivity has been established, much of the nitrogen can be supplied 
through legumes and barnyard manure, although it may be of advantage 
even then to add some by commercial fertilizer, especially for certain 
crops early in spring. Red clover, alfalfa, and white clover are suited 
to this soil, when the fertility is at a high level and lime has been applied 
in an adequate quantity. White clover and bluegrass afford good graz- 
ing, when the fertility is maintained at a high level, but grazing is 
generally scant in midsummer and early fall due to the seasonal dry 
conditions. Particular attention should be given to prevent erosion. 
The soil should be kept in close-growing crops as much of the time as 
possible, and where feasible, field operations should be on the contour. 
Other means of controlling runoff are strip cropping and terracing, 
which may be justified in places. 


Sequoia silty clay loam, eroded undulating phase.—This soil 
represents areas of the silt loam that have lost 50 to 75 percent of the 
original surface layer by erosion. The uneroded surface layer is 8 to 
12 inches thick. The soil is developed over interbedded shale and lime- 
stone of the Rutledge geologic formation. The surface layer is undu- 
lating, the gradient seldom exceeding 5 percent. Internal drainage is 
fair to slow, but adequate for general farm crops. This soil is chiefly in 
Richland Valley, in the vicinity of and south of Blaine, and in the 
extreme eastern part of the county east of Tate Springs. There are 
also a few areas in Potato Valley southeast of Log Mountain. The 
separate areas are irregular in shape and range from 5 to 380 acres. 
The native vegetation was chiefly oak, hickory, maple, and other decid- 
uous hardwood, with some pine intermixed. 

A profile description is as follows: 


0 to 5 inches, light yellowish-brown to yellowish-brown moderately 
friable silty clay loam. 

5 to 25 inches, light reddish-yellow moderately tough silty clay with 
some grayish mottlings in the lower part. 

25 inches +, splotched or mottled yellowish-red, yellow, and gray 
moderately tough silty clay. Bedrock shale is at a depth of 
25 to 50 inches, the shallower depth being on the more eroded 
and more sloping parts. Soft shale fragments are common 
throughout this layer. 

The thickness of the surface soil varies widely, but in general it is a 
little more than that of the more sloping phase. In the less eroded 
areas, it may be 7 or 8 inches thick, and the few areas still under cut- 
over virgin forest have a surface soil 8 to 10 inches thick. On the other 
hand, there are a few small severely eroded areas where the plow layer 
consists chiefly of subsoil material. 

This soil is medium to strongly acid and moderately low in organic 
matter. Its content of plant nutrients, especially nitrogen and phos- 
phorus, is moderate. The surface soil is permeable, but the subsoil is 
slowly permeable to moisture, consequently infiltration is slow and on 
the more sloping parts runoff develops rather quickly during rains. 
The capacity of this soil to hold moisture available to plants is fair 
to moderate but the most eroded patches are notably droughty. 

The soil is good for crops and pasture. Its productivity is good, 
and it is moderately easy to work. Although the slopes are mild, 
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erosion is active on much of it under average management because of 
the slow rate of infiltration. It is suited to practically all crops com- 
monly grown in this region, although several of the more permeable 
friable soils are better suited to root crops and truck crops requiring 
soil that works easily to a mellow seedbed. 

All except a very small part of this soil has been cleared and cropped, 
and most of it is now used for crops and pasture. About 40 percent is 
used for corn, about 10 percent for tobacco, about 20 percent for small 
grains, and about 30 percent for hay and pasture. Wheat is the princi- 
pal small-grain crop and lespedeza the principal hay crop. A 3- or 
4-year rotation of corn, fall-sown small grains, and 1 or 2 years of hay 
or pasture is common. Some fertilizer is generally used for corn and 
wheat. The land for tobacco generally receives a good application of 
barnyard manure supplemented by mixed fertilizer. Lime has been 
applied to some areas at the rate of about 2 tons an acre. Other than 
the small grains and green-manure crops, cover crops are not common. 
Under average management, corn yields about 25 bushels, wheat about 
12 bushels, and lespedeza, about 0.8 ton an acre. 

Good management requires rotations of moderate length (3 to 5 
vears), the addition of lime and organic matter, and an increase of 
available plant nutrients, especially phosphorus. When a moderately 
high productivity has been established much of the nitrogen can be 
supplied through legumes and barnyard manure although it may be of 
advantage to add some through commercial fertilizers, especially for 
requirements of certain crops in early spring. Red clover, alfalfa, and 
white clover are suited to this soil, where the fertility is at a high level 
and lime has been applied in an adequate quantity. White clover and 
bluegrass afford good grazing if the fertility is maintained at a high 
level, but the grazing is generally scant in midsummer and early in fall 
due to the seasonal dry conditions. 

Some attention is required to keep erosion in check. This may be 
done by keeping a live, close-growing crop as much of the time as pos- 
sible, and field operations should be with the contour on the more sloping 
parts. Other means of controlling runoff such as strip cropping and 
terracing may be justified on the more sloping parts. 


Sequoia shaly silty clay loam, severely eroded phase.—This phase 
differs from the eroded phase in being more severely eroded. It is devel- 
oped over interbedded shale and limestone. The surface layer consists 
almost wholly of subsoil material. In places part of the subsoil has 
been lost by erosion. Gullies, though not abundant, are common. Very 
few are too large to be crossed by farm machinery, but many are too 
large to be obliterated by ordinary tillage. The surface is rolling, the 
gradient ranging from 5 to 12 percent. Internal drainage is fair to slow. 
The separate areas are small, 3 to 15 acres, and are widely distributed 
in Richland Valley, the vicinity of Blaine, the extreme eastern part of 
the county east of Tate Springs, and in Potato Vallev. The native 
vegetation was chiefly oak, hickory, maple, and other deciduous hard- 
woods, with some pine intermixed. 

A profile description is as follows: 


0 to 20 inches, yellowish-brown moderately tough shaly silty clay 
with some grayish mottlings in the lower part. 


GRAINGER COUNTY, TENNESSEE 137 


20 inches +, splotched or mottled yellowish-red, yellow, and gray 
moderately tough silty clay. Bedrock shale is at a depth of 
15 to 35 inches, the shallower depth being on the more eroded 
and more sloping parts. Soft shale fragments are throughout 
this layer and in many places they are in the surface layer. 


The soil is strongly acid and its content of organic matter is low. Its 
content of plant nutrients is low, especially nitrogen. The entire soil 
is slowly permeable, and infiltration of moisture is very slow. Runoff 
therefore develops very quickly during rains. As the capacity to hold 
moisture available to plants is very small, plants suffer from lack of 
moisture even during moderately dry periods. 

This soil is poorly suited to crops and poorly to fairly suited to pas- 
ture, Its unfavorable moisture relations and low fertility cause its 
productivity to be low, and its tough or heavy consistence makes it 
difficult to work. Any use that makes it necessary to till this soil makes 
it very difficult to control runoff and even where it is used for pasture, 
erosion is active unless the fertility has been increased sufficiently to 
support a good vegetative cover. 

All this soil has been cleared and cropped but about 50 percent of it 
is now lying idle, has reverted to pine forest, or is used as unimproved 
pasture. The idle and unimproved pasture areas have a growth of 
broomsedge and some lespedeza intermixed with a variable quantity of 
sassafras, persimmon, and briers. The cropped part is used for corn, 
small grains, and lespedeza and redtop hay. Crops are rotated some, 
and light applications of fertilizer are used for corn and wheat. Green- 
manure crops and cover crops, other than the small grains, are not 
commonly grown. Lime has been applied to a few areas. Under aver- 
age management lespedeza yields about 0.3 ton an acre. 

Where at all feasible this soil should either be fertilized adequately 
and permanent pasture established or it should be forested with pine. 
If pasture is to be established, at least phosphorus and lime should be 
applied and a cover of plants, as lespedeza, redtop, and orchard grass 
established. Where the fertility is increased sufficiently, bluegrass and 
white clover can be added. Brushy growth will require consistent cut- 
ting in order to keep the pasture clean. Areas that must be used for 
crops should be used under a long rotation, consisting of close-growing 
small grains and hay and pasture crops. Heavy applications of phos- 
phorus, nitrogen, and lime must be made and the organic-matter content 
increased greatly if the soil is to be tilled and at the same time main- 
tained in even a fairly productive state. 


Talbott silty clay loam, eroded phase.—This is a heavy, moderately 
fertile soil with a compact subsoil. It occurs on long, rolling hills in 
the narrow valley troughs that follow exposures of clayey limestone 
from which the parent material of the soil is weathered. The soil 
was formed under a hardwood forest of oak, hickory, and maple. The 
relief ranges from 5 to 12 percent, and surface drainage is moderate. 
Internal drainage is well established but rather slow because of the 
compact, somewhat slowly pervious character of the subsoil. The size 
and shape of the individual soil areas vary, but small irregular-shaped 
areas and strips much longer than wide are two of the more typical 
modes of occurrence. The soil is associated chiefly with other Talbott 
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soils and with Stony land (Talbott and Colbert soil materials) associa- 
tion in the Clinch and Richland Valleys. 
A profile description is as follows: 


0 to 8 inches, grayish-brown silty clay loam. The material is mod- 
erately friable when moist but becomes somewhat sticky when 
wet and moderately hard when dry. It is low in organic mat- 
ter and strongly acid in reaction. 

8 to 28 inches, yellowish-red sticky plastic silty clay. This material 
is compact in place, but when disturbed crumbles into well- 
defined nutlike aggregates, which are moderately resistant to 
crushing. In many places the faces of the structure particles 
are covered with glossy yellowish and reddish coatings. The 
material is strongly acid in reaction. 

28 to 60 inches, yellowish-red silty clay mottled with shades of 
yellow, gray, red, and brown. In places there may be soft 
irregular-shaped black accretions. This material has a blocky 
structure and is generally somewhat less compact than the 
overlying layer. It is strongly acid in reaction. Clayey 
limestone bedrock is at an average depth of about 5 feet, but 
the rock floor under the soil is very irregular and depth to 
rock may vary from a few inches to as much as 10 feet. 


The soil is generally free of chert, but in places small quantities of 
fine chert may be on the surface and in the soil profile. Roots pene- 
trate the soil fairly well, although the compactness of the subsoil layer 
may inhibit development of the roots of some plants. The soil absorbs 
and retains moisture only fairly well, and the compact subsoil may 
make internal drainage somewhat slow. Baking of the surface and 
formation of a crust in dry periods slows the absorption of water from 
subsequent rains to a considerable extent. 

The soil, as mapped, includes a few variations. In many places a 
large part or all of the surface soil described has been removed by accel- 
erated erosion. A few small areas are uneroded and have surface layers 
12 or more inches thick. In places the color, especially of the subsoil, 
may be considerably darker than described, approaching that of the 
Dewey soils. Areas mapped southeast of Blaine have relatively much 
more sand in the surface layer than normal. 

This soil is medium in productivity and is slightly to moderately 
difficult to work and conserve. Favorable moisture conditions for plant 
growth are difficult to maintain because the impaired permeability 
of the subsoil retards moisture movement, which may ultimately result 
in extreme wet and dry conditions of the surface soil layer. Restricted 
water absorption increases surface runoff, especially during heavy rain- 
fall, and this accounts largely for the erodibility of the soil. It 
is fairly well suited to crops requiring tillage, but management require- 
ments are exacting. Legume and grass hays, corn, and small grains are 
among the better suited crops. Burley tobacco and vegetable crops are 
not so well suited to this soil as to some others of the county. 

Practically all the soil is cleared and used for purposes for which it is 
fairly well suited, but management practices have not been designed to 
meet the soils requirements. Estimates show that about 30 percent is 
used for corn, 40 percent for hay and rotation pasture, and 20 percent 
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for small grains and other crops. About 10 percent is idle each year. 
Fertilization is light and irregular, and green-manure crops are not 
commonly grown. A part of the soil has been limed. Crops are not 
commonly rotated, corn being grown at frequent intervals on much 
of the soil and followed by a hay crop or a few years of idleness. 
Much of the soil is bare in winter, although fall-sown small grains and 
sod crops are an effective cover on some areas. Under average man- 
agement methods, corn yields about 22 bushels, wheat about 10 bushels, 
lespedeza 0.7 ton, and alfalfa 1.7 tons. Average yields of burley tobacco 
are about 900 pounds an acre, but the quality is generally somewhat 
inferior, a darker heavier leaf than that most in demand generally being 
obtained. 

Management requirements are rather exacting because of the diffi- 
culty in establishing and maintaining favorable conditions for con- 
servation of soil moisture and material. Moderately long rotations, 
including a large proportion of leguminous and grass sod crops, are well 
guited to the soil. A row crop, followed by a small grain seeded to 
alfalfa to remain 3 to 4 years or longer, can be used effectively. A crop- 
ping system including only small grains and grasses and legumes for hay 
or pasture can be used. Lime in moderate to heavy applications is 
required by the legumes in the rotation. Additions of organic matter 
by turning under green-manure crops and applications of barnyard 
manure likewise help to improve soi! tilth as well as furnish nitrogen 
and, in the case of barnyard manure, potassium. All crops will respond 
to moderate to heavy applications of phosphorus and probably potas- 
sium, with parts of these materials being applied to the row crops and 
small grains and some to the hays and pastures. Growing legumes will 
supply much of the nitrogen needed in the rotations, but some response 
of small grains and corn may be obtained from additional nitrogen in 
commercial fertilizers. Supplies of most of the minor elements are 
probably sufficient, although some increases in yield and improvement 
in quality of alfalfa may be obtained by small applications of boron. 

The range of moisture conditions over which tillage can be accom- 
plished is rather narrow. Cultivating the soil when it is either too wet 
or too dry results in puddling or clodding of the surface layer. Wher- 
ever practicable all tillage operations should be on the contour, but 
terraces do not appear to be suited to this relatively shallow heavy- 
textured soil. Strip cropping may offer a satisfactory method of farm- 
ing on the longer slopes, but in many places this practice is not feasible 
because of the short slopes and irregular conformation of the land sur- 
face. The control of grazing in periods of adverse moisture conditions 
is important to prevent injury to the pasture sod and to soil tilth and 
water-absorbing properties. 


Talbott silty clay loam, eroded undulating phase.—Like the eroded 
phase, this soil was formed in limestone valley troughs under hardwood 
forests from residuum from the weathering of clayey limestone. It 
differs in having milder slopes (less than 5 percent) and in properties 
associated with slope. The soil is chiefly in small areas associated with 
other Talbott soils and with the Stony land (Talbott and Colbert soil 
materials) association in Clinch and Richland Valleys. The soil is un- 
important from the standpoint of the agriculture of the county as a 
whole. 
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The profile is similar to that of the eroded phase, although the surface 
layer is somewhat thicker, is higher in organic matter, and possesses 
better tilth; the other soil layers are somewhat thicker. The 10-inch 
surface layer is a grayish-brown moderately friable silty clay loam 
underlain by about 24 inches of plastic yellowish-red silty clay, moder- 
ately compact in place. The substratum is also similar except that it 
js mottled with shades of yellow, red, brown, and gray and is slightly 
less compact. Limestone bedrock is at an average depth of 5 or 6 feet, 
but the rock floor is uneven and may be at considerably greater or less 
depths than shown. Outcrops of bedrock on the surface are not un- 
common. Conditions for absorption and retention of moisture are fair, 
although the compact subsoil affects water movements adversely. 
Variations in degree of erosion, color of soil layers, and texture of the 
surface layer are included in areas mapped. 

This moderately productive soil is fairly easy to work and conserve, 
but like the eroded phase its range of use is limited to some extent by 
moderate difficulty in maintaining good tilth and moisture conditions. 
The soil is suited to growing tilled crops, and most of the field crops 
commonly grown will do well, although it is less well suited to tobacco 
and vegetables than many other soils. 

At present most of the soil is used for purposes for which it is at least 
fairly well suited, but management practices are not completely adjusted 
to the soil needs in most places. Practically all the soil is cleared. 
About 40 percent is used for corn, 40 percent for hay and rotation pas- 
ture, and most of the rest for small grains. Some fertilizer is used on 
crops, and part of the soil is limed at fairly regular intervals, but appli- 
cations of both are determined more by the financial ability of the farm 
operator to purchase these materials than by soil needs. Much of the 
soil remains bare of vegetation in winter, and other special practices 
for runoff and erosion control are not ordinarily used. Under current 
management methods, corn yields 27 bushels an acre, wheat 11 bushels, 
lespedeza 0.8 ton, alfalfa 1.8 tons, and tobacco 1,000 pounds. 

A 3- to 5-year rotation of corn, small grain, and hay is suited to the 
soil, Lespedeza and grass or red clover may be used for the forage 
crop in the shorter rotations and alfalfa or clover in the longer ones. 
Moderate to heavy applications of lime and phosphorus are required to 
insure success with legumes and can well be applied just prior to the 
seeding of these crops. Some additional phosphorus and some potas- 
sium will likely be needed by the small grain and row crop. Sufficient 
nitrogen may be obtained from the legumes in the rotation, but response 
to small applications of commercial fertilizers may be obtained on grain 
crops. Tillage on the contour is a good practice, but it may not be 
feasible in many places because of the irregular shape and small size of 
the areas. Terracing is generally not a good practice on this soil. 
Considerable care in choosing correct moisture conditions for tillage is 
necessary to avoid impairment of soil tilth. Many small areas cannot 
be feasibly used and managed by themselves and can best be farmed in 
connection with associated areas of the eroded phase. Under a good 
system of management, corn yields 38 bushels, wheat 17 bushels, les- 
pedeza 1.3 tons. alfalfa 2.2 tons, and tobacco 1,200 pounds in a mod- 
erately favorable season. 
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Talbott silty clay loam, eroded hilly phase.—Differs from the 
eroded phase chiefly in having stronger slopes and occurs on slopes 
(12 to 30 percent) of low hills in and bordering the low-lying limestone 
valleys, including Clinch and Richland Valleys. The soil was formed 
from clayey limestone material under hardwood forest. Surface drain- 
age is rapid, but internal drainage may be somewhat restricted by com- 
pact subsoil. 

The profile is similar to that of the eroded phase, though the soil 
layers are slightly thinner. The 6-inch surface layer is a grayish- 
brown silty clay loam, and the subsoil a yellowish-red silty clay. 
The substratum is mottled. Bedrock is at a depth of 5 feet or less 
and may outcrop on the surface in places. The surface layer is low 
in organic matter, and the soil is strongly acid throughout the profile. 
Because of rapid runoff on the strong slopes and the slowly permeable 
character of the subsoil, moisture relations are unfavorable. Good 
tilth is moderately difficult to maintain. 

Moderate variations in the color and thickness of soil layers, and in 
the texture of the surface layer are included in the soil as mapped. 
few areas are underlain by limestone interbedded with shale rather than 
clayey limestone, particularly on the northwest side of Log Mountain. 

Poor workability and conservability make this soil poorly suited to 
growing crops under present conditions, but because of at least. moderate 
productivity it is fairly well suited to growing pastures if properly 
managed. 

All this soil has been cleared but at the present time about 30 percent 
is abandoned to forest or unimproved pasture or is lying idle. About 
10 percent is used for corn, 50 percent for hay and pasture, and 10 per- 
cent to other crops, mainly small grains. Little fertilizer is used on 
the soil, and only small areas are limed. Winter cover crops are not 
ordinarily raised, and other practices for conserving moisture and soil 
material are not used. Under prevailing systems of management, yields 
of about 16 bushels of corn, 8 bushels of wheat, and 0.6 ton of lespedeza 
hay an acre are obtained. 

The soil is exacting in management requirements. It cannot be con- 
served when used for growing crops that require tillage, but it is fairly 
well suited to pasture. Pastures require moderate to heavy applica- 
tions of lime und phosphorus and possibly potassium. Careful control 
of grazing, scattering of droppings, and clipping to control weeds are 
other pasture management requirements. Where the need for land 
makes the use of the soil for cropping purposes necessary, long rotations 
consisting largely of close-growing hay and pasture crops are best suited. 
Lime, phosphorus, and potash are needed by crops in such a rotation. 
If legumes are included in the sod crops, little nitrogen will be needed by 
grains, although profitable increases in yields may be obtained in places 
by the use of commercial sources of nitrogen or barnyard manure. 
Contour tillage is required where feasible, and strip cropping may be a 
useful practice on the longer slopes. Terraces are generally not suited 
to the strong slopes. Yields of 25 to 50 percent above those currently 
obtained can be had under a good system of management. 


Talbott silty clay loam, severely eroded hilly phase.—This phase 
is similar to the eroded hilly phase, differing chiefly in having lost prac- 
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tically all the surface soil and in places part of the subsoil as a result of 
erosion. Because of the strong slopes and eroded condition surface 
runoff is rapid. Organic matter is very low as are most mineral plant 
nutrients. The soil is strongly to very strongly acid in reaction. 

The soil is very difficult to work and conserve and is relatively low in 
productivity, It is unsuited physically to crops requiring tillage and 
very poorly suited to pasture. Its best use is for forestry. 

All this soil has been cleared, but about half of it is now abandoned 
to forest or unimproved pasture or is idle land. The rest is in hay or 
pasture. Very few or no special management practices are used, and 
yields of crops are generally low and of poor quality. Since the soil is 
not well suited to either crops or pasture, its requirements for good 
management are concerned with establishing and maintaining forests. 
Where the use of the soil for pasture seems necessary, management prac- 
tices similar to those for the eroded hilly phase are required. 


Tyler very fine sandy loam.—This is a poorly drained, light-colored, 
and strongly acid soil. It is characterized by a light-textured surface 
layer and a tough compact subsoil. It is in nearly level to slightly 
depressed positions on old high terraces associated with soils of the 
Holston series. The scil was formed from parent material derived from 
old stream alluvium washed principally from uplands underlain by acid 
shale and sandstone with some admixture of limestone material in places. 
The original vegetation consisted of hardwood forests. Slopes range 
from 0 to 5 percent, but most of the soil is on slopes of 0 to 3 percent 
gradient. The soil is in small areas on terraces along the Holston River. 
Because of the small acreage and the limited range of use suitability 
this is not an important soil. 

A profile description is as follows: 


0 to 16 inches, light-gray friable very fine sandy loam. This mate- 
rial is low in humus, although in many places it may contain 
considerable quantities of partly decomposed plant residues. 
It is strongly to very strongly acid in reaction. 

16 to 36 inches, grayish-yellow moderately compact very fine sandy 
clay mottled with yellow, gray, and brown. It is strongly to 
very strongly acid in reaction. 

36 inches +, gray compact silty clay, ranging in thickness from a 
few feet to many. It is underlain by sedimentary rocks, mostly 
acid shale, but also by limestone and dolomite in places. 


The lower layers are slowly permeable to moisture, and the soil profile 
remains saturated much of the year, but becomes very hard and dry 
during prolonged droughts. Likewise aeration is generally poor, vary- 
ing, however, according to moisture conditions. Roots penetrate the 
surface layer with ease, although their development may be impeded 
by unfavorable moisture conditions. The slowly permeable character 
of the subsoil and substratum inhibits development of roots of most 
crop plants. 

The chief variations in this type as mapped are in the thickness of 
the soil layers and in drainage conditions. The surface layer is 10 to 
16 inches thick and the subsoil is 10 to 20 inches. Several small areas 
are so poorly drained that they will not produce good pasture grasses. 

This soil is difficult to work, easy to conserve, and low in natural pro- 
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ductivity. Because of poor drainage, strong acidity, inherent poverty 
in essential plant nutrients, and difficulty in maintaining good tilth, this 
soil is not physically suited to crops requiring tillage, but it is fairly 
well suited to growing grasses under good management. Fair success 
with corn and sorghum can be expected on some of the better drained 
areas. Lespedeza and redtop are among the pasture plants suited to 
the soil. Where adequate amendments, including lime and phosphate, 
are used bluegrass and white clover may do fairly well. 

At the present time nearly all this soil is cleared and used for farming. 
About three-fourths of it is in meadows used for pasture or for hay 
production. Most of the rest is in corn and sorghum, although some 
areas are idle each year and a few are in forest. Ordinarily lime and 
fertilizers are not used on pasture and hay crops and no other special 
management methods are practiced. Yields are very low—0.3 ton of 
lespedeza an acre and 20 cow-acre-days of grazing being the average 
generally obtained under prevailing management. In a few places 
where the soil is artificially drained, average yields of 25 bushels of corn 
and 0.7 ton of lespedeza are obtained. 

Little response from the use of fertilizers on pastures can be expected 
where the soil is not drained, but on drained areas good results may be 
expected from the use of small to moderate quantities of lime, phos- 
phorus, and possibly potash. These materials encourage the growth of 
the more desirable grasses and legumes, but in many places clipping 
may be necessary to eradicate weeds. Careful control of grazing during 
periods of extreme moisture conditions is another pasture management 
requirement. Under good management about 45 cow-acre-days of 
grazing an acre can be expected. On the better drained parts, it may 
be practical to alternate corn and hay. 


Waynesboro very fine sandy loam, eroded phase.—This reddish 
sandy well-drained soil on old stream terraces is closely associated on 
the terraces with other Waynesboro soils and with those of the Holston 
and Sequatchie series. Bruno and associated soils are on the nearby 
bottom lands. This phase was developed under hardwood forest from 
stream-deposited materials largely of acid sandstone and shale origin 
with some admixture of material from limestone. Slopes range up 
to about 5 percent, and both surface and internal drainage are good. 
The soil occurs on the terraces bordering the Holston River. 

A profile description is as follows: 


0 to 8 inches, light brownish-gray to grayish-brown friable very fine 
sandy loam. The material is generally strongly acid in reac- 
tion and is low in organic matter. 

8 to 32 inches, reddish-yellow to yellowish-red friable sandy clay 
that is strongly acid in reaction. 

32 inches ++, red sandy clay mottled with yellow, gray, and brown. 
This material ranges in thickness from a few inches to as much 
as 10 feet. It is underlain chiefly by limestone bedrock or 
residuum derived from limestone. : 


The surface and subsoil layers are readily permeable to roots and air. 


Moisture circulates freely, but the soil retains water sufficiently well to 
insure an adequate supply for plant growth at all times except in periods 
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of very low rainfall. A few quartz gravel are on the surface and in the 
soil profile in most places, and they may constitute a fairly large part 
of the soil mass in places. These places are indicated on the soil map 
by gravel symbols. 

As mapped the soil includes a few moderate variations. A few small 
areas are less eroded than the type and have thicker surface layers. 
Several other small areas have darker or browner surface and subsoil 
layers than those described. 

This soil is fairly easy to work and to conserve, and moderate in nat- 
ural fertility. It is well suited to growing both crops and pasture. 
Corn, lespedeza, smal! grains, and burley tobacco will do well on the soil 
if properly managed. Alfalfa, red clover, and other legumes will yield 
well if given adequate soil amendments. Because of light texture and 
good internal drainage, the soil is well suited to early vegetable crops. 

At the present time practically all the soil is cleared. Most of it has 
been used for corn, hay, pasture, and small grains, but a great part is 
now flooded by the Cherokee Reservoir and is out of agricultural] use. 
Yields of crops vary according to management, but under prevailing 
systems of management corn yields about 30 bushels, wheat 15 bushels, 
and lespedeza 1.1 tons an acre. 

Management requirements are moderately exacting. Practices for 
supplying lime, phosphorus, and potassium, and for maintaining or 
increasing nitrogen and organic matter are needed. Some practices for 
conserving soil moisture and soil material are required on most areas. 
Under good management corn yields about 45 bushels, wheat 20 bushels, 
and lespedeza 1.5 tons. 


Waynesboro very fine sandy loam, eroded sloping phase.—Occur- 
ring on the more strongly sloping parts of the well-drained river terraces 
underlain by materials washed from shale and sandstone, this phase 
differs from the eroded phase chiefly in having stronger slopes (5 to 12 
percent) and in properties closely associated with slopes. This soil has 
lost more material by erosion, and both the surface and subsoil layers 
are slightly thinner than those of the eroded phase. 

The 4- to 6-inch surface layer is brownish-gray friable very fine sandy 
loam, the subsoil is reddish-yellow sandy clay about 2 feet thick, and 
the substratum is red sandy clay mottled with yellow, gray, and brown. 
The soil is generally strongly acid throughout, the surface layer is low 
‘in organic matter, and plant roots penetrate all parts of the profile with 
ease. The moisture supply is generally adequate for plants, although 
crops may be injured by lack of water during periods of low rainfall. 
In places some gravel is on the surface and in the soil profile. 

This soil is fairly easy to work, but it is moderately difficult to con- 
serve. The supply of organic matter, lime, and mineral plant nutrients 
is relatively low. Corn, tobacco, small grains, and hay will do well 
on the soil if carefully managed. Alfalfa and clover will yield satis- 
factorily if supplied with lime and phosphorus as will grass-legume 
pasture mixtures. 

Practically all this soil is cleared. At the present time a large part is 
flooded by the Cherokee Reservoir. Previously it was used for corn, 
hay, small grains, tobacco, pasture, and other crops. Management 
practices were only fairly well adjusted to the requirements of the soil, 
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and yields were comparatively low, generally averaging about 25 
bushels of corn, 12 bushels of wheat, and 0.9 ton of lespedeza an acre. 

A 4- to 6-year rotation including a row crop for 1 year followed by a 
small grain seeded to a legume or a legume-grass mixture for hay or 
pasture is well suited to the soil. Phosphorus and potassium fertilizers 
will give increases in yields of all crops, and lime applications are neces- 
sary to insure success with legumes. Contour tillage should be prac- 
ticed wherever possible, but other special practices for conservation of 
soil moisture and material are generally not needed where a good crop- 
ping system is followed. 


Waynesboro very fine sandy loam, eroded hill phase.—This soil 
is associated with the other Waynesboro soils on the old well-drained 
sandy river terraces. It has slopes of 12 to 30 percent, but most areas 
are between 15 and 25 percent. A few areas have lost practically all the 
original surface layer, and here, the present surface soil consists of the 
upper part of the original subsoil. On a few forested areas practically 
all the original 8 to 12 inches of brownish-gray surface soil remain. 
Most of the phase is on the hilly terrace slopes grading into the adjacent 
uplands, although some of it is on the short steep slopes between the 
terraces and the nearby bottom lands. 

The profile is similar to those described for the other Waynesboro 
soils, although the soil layers are generally somewhat thinner because 
of the stronger slopes and greater erosion. The few inches of the sur- 
face layer are brownish-gray friable very fine sandy loam, and the 
subsoil is reddish-yellow sandy clay. The latter layer is 1% to 2 feet 
thick and is underlain by several inches to a few feet of mottled red 
sandy clay resting on limestone bedrock or limestone residuum. Sma! 
quantities of gravel may be on the surface and in the soil profile. The 
soil is readily permeable to roots, air, and moisture but water supplies 
for plants are less plentiful than on other Waynesboro soils because of 
the greater loss in surface runoff. 

This phase is moderately difficult to difficult to work and conserve 
and is rather low in natural fertility. Because of strong slope, eroded 
condition, and susceptibility to further erosion, it is not suited to grow- 
ing row crops, but under good management it is fairly well suited to 
pasture. Grasses and grass-legume mixtures will do well if supplied 
with adequate amendments. 

More than three-fourths of this soil is cleared and used for farming, 
chiefly hay and pasture crops, although small areas may be used for 
row crops and small grains in places. Under current management 
methods corn yields 16 bushels an acre, lespedeza 0.6 ton, and pasture 
50 cow-acre-days of grazing. 

This soil can best be conserved if used for pasture and hay crops. 
Increased yields and improved quality of all pasture crops may be 
obtained by the use of lime and phosphorus, and these materials are 
essential to insure success with alfalfa and red clover. Other practices 
required for good management of pastures are control of grazing, eradi- 
cation of weeds, and scattering of droppings. 


PRODUCTIVITY RATINGS 


In table 8 the soils are listed alphabetically and estimated average 
acre yields of the principal crops are given for each. 
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Two yields are given for most crops on each soil, corresponding to 
expected yields under two levels of management (columns A and B). 
Yields expected vary widely on most soils according to the way the soil 
ae crop are managed. Management itself differs greatly from farm 
to farm. 

Tn columns A, the yields given are estimates based on the present soil- 
management practices that are stated briefly in each soil discussion 
in the section, “Descriptions of Soil Units.” The practices on any one of 
the soils are as varied as the farms on which the soil exists, and the 
degree of that variation is not the same for all soils. Strict definition 
of the current management of any soil or group of soils resolves into 
definition of management of that soil for a great many individual farms, 
or for fields within those farms. It is usually possible, however, to give 
a general description of one or two major types of management that are 
commonly practiced on a soil or group of soils. That type of manage- 
ment is chosen to represent the approximate modal level of management 
of the various soils of the county. A similar level of management is 
obtained on many farms by different combinations of management 
practices. 

In general, the choice of crops is commonly influenced to a consider- 
able extent by the physical suitability of the soil, but in most places 
the choice and rotation of crops is not in complete adjustment with the 
physical suitability of the soils. Rates of application and kinds of 
fertilizers and other amendments used are usually determined by the 
crop to which they are applied with less consideration of the needs of 
the soil on which the crop is grown. Crops on soils of the first bottoms 
are notable exceptions. Tillage practices are influenced to some extent 
by the nature of the soil, but they are influenced principally as that 
nature affects the ease with which tillage is accomplished rather than 
through consideration of the physical condition of the plow layer or the 
control of water on the land. Engineering methods of water control are 
not generally practiced. 

Tomatoes, potatoes, string beans, and other vegetable crops generally 
receive light applications of complete commercial fertilizer. These 
applications are supplemented or replaced on some farms by the use of 
manure. Farmers commonly make light applications of superphosphate 
or of low analysis complete fertilizer in the rotation for corn and small 
grains. Lespedeza, soybeans, and pasture are not usually fertilized or 
limed. If alfalfa is grown, it generally receives moderately heavy 
applications of lime and phosphate at seeding, and management for this 
crop is at a higher level than for most other crops grown. Tobacco is 
also generally heavily fertilized. 

The more productive soils of the first bottoms are not commonly 
fertilized for the general crops. Vegetables and other special crops are 
usually fertilized even on these soils. Corn and other general crops are 
often fertilized on the Roane, Pope, and Philo soils. 

Crops are rotated to some extent, but rotations are not generally 
planned with special regard to mairitenance of productivity and good 
tilth. Corn or other intertilled crops are commonly grown year after 
year on the better soils of the first bottoms. An occasional hay crop or 
small-grain crop may be introduced at relatively long intervals. Corn 
or other intertilled crops are grown 1 to 3 years in succession on the 
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soils of the uplands, terraces, and colluvial lands and followed by small 
grain and hay, as lespedeza or soybeans, for 1 or 2 years. On the hilly 
and steep phases of Fullerton and Clarksville soils long periods of idle- 
ness or unimproved low-quality pasture are common between periods of 
cropping. Tillage is generally on the contour on hilly and steep phases 
but is not on the contour on less steep soils. Terracing, strip cropping, 
and similar practices are not in general use. 

The prevailing type of pasture management involves reseeding of 
soils that have been used for crops requiring tillage. These areas are 
commonly reseeded to pasture plants, as lespedeza, redtop, orchard 
grass, ryegrass, and possibly bluegrass, and do not receive amendments 
after reseeding. Pasture on these areas commonly benefits to a small 
extent from previous applications of lime and phosphorus for the crops 
that preceded the pasture. Generally applications of such amendments 
have been light. The reseeding provides pasture plants that are more 
desirable than those commonly existing on unimproved permanent pas- 
tures. The plants that are reseeded are generally tolerant of low nutri- 
ent levels, and although their production would be greatly increased by 
a good pasture management, the carrying capacity is commonly above 
that of unimproved permanent pasture. The yields in columns A are 
estimates of the carrying capacity of such pastures, except in the case 
of soils on which crops requiring tillage are not commonly grown. 

The yield data of columns A are based largely on observations, inter- 
views, and local experience of farmers and agricultural workers. Crop 
yield data by soil types over a long peried of years are used whenever 
available. The summation of local experience will give fairly reliable 
yield expectations under the management commonly practiced. In 
some instances where such information was not available, the yields 
eee in this column are inductive estimates rather than established 
yields. 

In columns B, the yields given are those that represent the expected 
yields of crops under good management. The term “good management” 
refers to the proper choice and rotation of crops; the correct use of lime, 
commercial fertilizers, and manure; proper tillage methods; the return 
of organic matter to the soil; and engineering methods of water control, 
where necessary, carried on toward the end of maintaining or increasing 
soil productivity within feasible limits. 

Although present knowledge of the requirements for good management 
of specific soils for specific crops is limited, some of the deficiencies are 
known with a reasonable degree of certainty and others are considered 
to be probable. From this knowledge, some of the requirements of soils 
for good management are discussed in the section on Land Use and Soil 
Management. 

It must be remembered that just as the management requirements of 
different crops on the same soil may be different, so also the management 
requirement of the same crop on different soils may be different. More- 
over, the point at which it is no longer profitable for a farmer to intensify 
further the practices that make for good management depends not only 
on the soil and the crop but also on the other soils and other crops of 
the farm, the combination of enterprises of the farm, prices, and numer- 
ous other considerations. Therefore the feasible limits of good manage- 
ment are not defined rigidly in this report, both because of lack of 
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knowledge and because of lack of constancy of those limits, 

In addition to the inability to define good management for each soil 
and crop exactly, data of crop yields obtained under conditions that 
approach good management are scarce. The estimates in columns B, 
therefore, are based largely on the best judgment of men who have had 
experience with the soils and the crops. Their estimates are based on 
the responses crops would be expected to make over and above yields 
commonly obtained (as given in columns A). 

The yields listed in columns B are intended as production goals that 
can be reached generally by use of feasible good practices of soil and 
crop management. The best feasible management for a farm unit may 
give yields in excess of the goal for one crop and yields below the goal 
for another crop on the same soil. The yields in columns B should be 
used in comparison with those in columns A to give an idea of the 
response that can be expected of crops under a good level of manage- 
ment. 

In table 9 the expected yields of various crops on the soils of the 
county have been converted into indexes, and the soils have been grouped 
according to their physical suitability for agriculture under prevailing 
conditions. 

The rating compares the productivity of each of the soils for each 
crop to a standard of 100. This standard index represents the produc- 
tivity without the use of fertilizers and other amendments on the more 
extensive and better soils of that region in the United States where the 
crop is most extensively grown. An index of 50 indicates that the soil 
is about half as productive as is the soil with the standard index. Some 
soils that are well managed, or unusually productive, may have produc- 
tivity indexes of more than 100 for some crops. 

The indexes of the productivity rating table are the expected yields 
of table 8 expressed as percentages of the standard yields adopted for the 
nation as a whole. The standard yields on which the indexes are based 
are given in the table under the names of the crops for which the ratings 
are given. Columns A and B under each crop refer to two levels of 
management and correspond to similar columns in the table of estimated 
yields for which the levels of management are defined. The soils are 
listed in table 9 in the approximate order of their general physical 
suitability for the important crops of the present agriculture under 
prevailing management practices. This has been done chiefly on the 
basis of information acquired through field observation and consulta- 
tions with farmers and with competent agricultural workers in the State. 

The table gives a characterization of the productivity and relative 
desirability of the individual soil units, but it does not present the 
relative roles that the different soils play in the agriculture of the county. 
It cannot determine the total production of crops by soil areas without 
consideration of the acreage of individual soils used for each of the 
specified crops. The indexes cannot be interpreted directly into land 
values. Distance to market, relative prices of farm products, associa- 
tion with other soils of different capability, and other factors influence 
the value of soils at specific places. The indexes can be used for pur- 
poses of comparison of productivity for specific crops (1) on different 
soils under similar levels of management within the county, (2) on the 
same soil under different levels of management within the county, and 
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(3) on the soils of the county with those of other parts of the United 
States. The indexes can be used to show crop responses that can be 
expected from different levels of management on the various soils of 
the county. They can also be used with other information in estimating 
the total production of crops by soil areas and total production capacity 
of soil areas, and they can be used as a part of the information neces- 
sary in arriving at land values. 


PHYSICAL LAND CLASSIFICATION 


The units of mapping in the soil survey of Grainger County are 
classified on the basis of physical characteristics that can be observed 
in the field. Soils widely separated in the natural classification may 
be relatively similar for a particular practical objective. Solution of 
many problems of agriculture involves knowledge of the physical suit- 
ability of soils for agricultural uses, and it is necessary to interpret the 
characteristics of units of mapping in terms of physical suitability for 
agriculture if the data of the soil survey are to be useful in the solution 
of such problems. Such interpretation can be made by persons who 
use the soil survey data for practical objectives, but it is frequently 
convenient to have interpretive data available in the soil survey report. 

The physical suitability of a soil for agricultural use is determined 
by its characteristics. Many soil characteristics contribute to its 
productivity’, workability’, and conservability.2 These three condi- 
tions determine its physical suitability. A good soil for agriculture is 
one that is very productive of a large number of important crops, is 
easily worked, and can be conserved with minimum effort. All the 
soils of Grainger County fall short of the ideal, but they differ widely 
in the degree of such departure. Moreover, the degree of departure of 
any one of the three conditions from the ideal may differ greatly from 
those of the other two. For example, a soil may be highly productive 
and easy to conserve, but it may be difficult to till. The relations of 
productivity, workability, and conservability are very complex in their 
influences on physical suitability. There is, however, no simple method 
of evaluating these three conditions and applying the values toward 
determination of the physical suitability of the soil for agriculture. 

Productivity in terms of yields for each soil and workability and 
conservability are referred to in table 8 by descriptive expressions, as 
excellent, very good, good, fair, poor, and very poor. The physical 
land classification of the soil, indicated in the last column of the table, 
is an estimate of the combined effects of these three factors on the 
physical suitability of the soil for agriculture. 

Soils of excellent workability are generally light- or medium-textured 
stone-free nearly level soils that require a minimum of effort for tillage 
and harvesting operations. It is successively more difficult to perform 
normal farming operations on those of very good, good, and fair work- 
ability, but such operations can generally be performed feasibly for 
crops that require tillage, even on the soils of fair workability. Silty 


1 Productivity refers to the capacity of a soil to produce crops under prevailing or other defined 
soil_ management practices. ; 

8 Workability refers to ease of tillage, harvesting, and other field operations. 

® Conservability refers to the maintenance or improvement of productivity and workability through 
saving the soil material and the supply of plant nutrients in the soil. 


eee nee, eeuyd Epos ‘waBO] ABlO AWTS Sion 
eseyd Sue pepe crear anes a fa ebrieeay 
Cory eras Teo; Apues auG 412A WORS|OHE 
paceee Pee tae oeeyd poporg 
Rees ary wave] Apuvs aug UO}eyN 
vend Euyempun opose *meo} ABpO £38 330q/8 
‘WrvO] ABD AA ecco 


o6 gs OL oF 06 og 4 og SL o¢ 
08 oo | 99 oF 98 S¢ 02 os 08 ag 
06 og ag oe gL id 09 OF 99 se 
0s ‘OF 09 oe OL id SL OF 39 oF 
06 Og 99 og 74 id OL OF i) gg 
06 Gs 0L oy 06 gs OL 4 gL gS 
O1T | O2 08 oF 3 09 06 a¢ 08 gg 
aor | 02 so OF 06 09 OL og 06 

06 og OL OF 08 0g 08 cy SL 

74 og Se 0g 08 o¢ og oF 08 

08 og o¢ OF 03 ag oo os OL 

Or; SZ eg og i) 99 08 09 | 06 

OTTs| 06 0Ss og 001s) OF 09s OF 001s 

Or | $8 099 Of 001s; OF 09s oF OGTs 

6 OL 7a OF el og 99 id a8 

06 gq 0g OF ss 9s 06 os 08 

sol} 92 02 ot $6 74 06 69 06 

OOF | OL GL ig 8 os 0s gg G38 

OOT | gL 0g 0g oor ; 09 og 09 06 

OOT} SZ 08 og oor |} 9 0g go 06 

OOr | 2 08 0s sor} &g 06 09 06 

ras so 06 go oor | 8g oor | 02 $6 

QNV] GUISYY GOOCH AUAA OL OOH ‘aNTIa0N_ GOO! 


STIOS SSVTO-CNOOGS 


sol | og 0s og got | 99 06 09 
sot; 08 06 sg Ol | $9 06 99 
SII} §8 06 08 Ost | OL QOT | Of 

$9 eT py 


(S009 oT Cq OF (nq o¢ ("nq ¢¢ 
=001) =001) =001) =001) 
erapedeory Aoyeg 580 yeoT 


BOR SE esta tenga eager one pre monen| ‘eseyd loys Ure] 9fis Ar0m 

por eeee seers Bia Zayeopun popans "ae Ago lea fenee] 
pacuahw canupe seqd AUyeNpUN pepose ‘ueoy Ae £9718 InyEoaCT 
Treo] Ife UOFZuI UNL 


r(ed4y prey so ‘eseqd ‘ad4y) flog 


— Joy , xopuy ApAQONpOd dog 


ENVY] GUOISVg LNETIOOX |] OL GOOP) ABTA ‘anVIdONQ ENSTIMOXG OL GoOH) 


STIOS SSVIO-LSULT 


yuaMeIEOTUL Jo seorjovsd ys0q 04} Japan poyoadse 04 Jayol g SUMINjOO I sax: 
eas quoweieuwar | woumI0D short om pan cotoly dye oh aba ¥ suurneo My oepuy 


DIE) UL Pudy fo uoynoifisenja yonrehyd pun spose fo shuns Kyeayonposg—'6 KIA], 


) G) () (y} @) () (y) fr G) &) oseyd dooze ‘ureo] 41s se oNUTAy 
G1 | & 1 & 1 &® | ® | & 0 Re Api eae er ee cower eacane aseqd dons pe Bc 
() Oy) ®) ) @) (y) @) ( () De || eee teers © Pe RE Bays aa ne Gag 303g 
rureoy Auo}e Jay 4eyy 
) (y) @) G) G) Ks G) ) (y} (uel | baie orn oe Gee ORES CSET TLIO} BL [108 F29q [0D 
@) (y) G) G) @) ») &) {») ) (Coal |e cea a a e119} UE [LOB 430q]F I, 
IC ee ___ spusy £0038 ATH 
08 | OF @) (>) 6) () G) (y) Olas |G) eo ye oe ae ee en oe eee <9" “UTBO] 318 UTA faYY 
oz | og | G | G | 09 | 0& | OF | 9 | Of | &% BRPIN poposs *uVo] P18 ATays Of[BAS}DO PT 
of | o¢ | ob | of | og | ge | o¢ | of | ge | O8 “-ageyd papozs ‘ureo] Avpo Apne soqonmtzy 
® () G) Gy) G) () G) {y) @) ) (Teu9}BUT los OGTeL) puey Auoys Fuyjoy 
06 @) og (y) 09 10) OL () og 6) 
gor} s¢ | oz | s¢ | go | og | 08 | So | OL | 09 
sit] @ | 08 | @ | o | @ | 08 | @ | o8 | @& 
QNV] TELISVg d00+) L8G, [A OL HIVE ‘ANVIdOUD HOOT OL HOOT LuEA 
STIOS SSVIO-BLYNOL 
0 | of | o9 | $ | 09 | 98 | OF | O€ | gg | Og PUTT ase Ayig Peposat 
cz | G | s¢ | @ | 09 | @ | og | @ | g¢ | & 777 Treseqd Aqy ‘areoy Apuss aug woyoyn 
cL | ge | o9 | oe | 09 | oF | So | oF | 09 | OF SER I SRE aseqd Ayr poporg 
os | G@ | 9 | @ | 99 | @ | c9 | @ | 29 | & Torro esegd Ary “arwoy 9s woyey Ny 
os | og | og | of | OF | 9S | OF | OB | OF | OG ~--->-eseyd Buydops paporg 
og | of | ce | o¢ | 96 | O& | Se 7) O@ | OF | Se fT --7-aguqd Suydoys ‘uvo| Apues auy Au09s HosIe gor 
ge | se | se | sz | go | oF | og | ge | 09 | OF PTT aseqd Suydoys popoze ‘ureo] Apuas oug A19A U0qs{OH 
o9 | se | @ | @ | ao | of | og | og | og | Oe [rc assyd popos ‘ureo] Apues ug A1104o Of[LASHIE[) 
ow | se | @ | @ | 9¢ | oe | ge | oe | og | og frrcrccrrircccccrr way ps Asano OfTTASHIE TC 
oo |; s¢ | G@ | ® | ss | s2 | so | of | of | of ‘aseqd pepore ‘uo] Apues ay O]LASHIE[) 
o¢ | cz |G | G& | o¢ | og | oF | of | of | Oe [tTTTTITTTTIITTTTINII aes any yf OUNIG 
ch | op | se | og | go | sh | og | se | 09 | OF frUTTTTTTITI IT osvyd Suydoys ‘ulso] 918 afBapyoy 
oss | oF | G | GO) | ode | OF | af: | o¢ | O95 | oF | -ctcUtrTr ee wrvo] Apavs uy ONG 
o. | o¢ | of | 08 | G2 | OF | OF | Se | OO | OF eseqd popoxe “ureo} Avia 3p vionbeg 
o¢ | of | @ | G | 99 | 08 | 09 | OF | SF | 8 eseqd poporg 
ge | ge | &® | G | go | 08 | 09 | $8 | OS | OF 
a | ge ; 99 | 08 |] 99 | OF | OL } 08 | OO | OF 
os | of | os | ge | of | ge | O2 | OF | 99 | oF 
ce. | og | s¢ | of | OL | oe | 09 | Se | 09 | OF 
o | @ | 9 | ® | 2 | @ | of | @ | 97 @ 
ce | oc | o2 | OF | 08 | Sf | O2 | OF | OZ | OF 
og | oz | oF | G) | go | 0% | OF | 0% | OF | 08 
ez | og | gs | se | 08 | Se | 09 | OF | 99 | oF 
os ; so | 9 | oF | o9 | OF | 99 | OF | 09 | SE 
co | og | oz | of | ge | gy | Of | OF | OL | GF 
ctrl oz | 06 | so | 06 | oo | oor! of 1 06 | O2 
NV] HUISVY A004) OL HIV A ‘INVIdON) UIV,A OL YOO 
STIOS SSVIO-CUIHL 
og | 98 | op | ge | o¢ | oe | oF | se | og | og [rt aseyd papore ‘areo] Apues avy Au0}s wosieger 
og | o¢ | oz | o¢ | 2 | oe | OL | OF | OL | OF Poiana gees ones aseqd duidojs ‘ureo] oyypusers) 
o6 | og | gz | of | og | og | og | Se i se | oF SSa en ea ee, ageud papore ‘uEo] 9{16 1OFOT|N,] 


& v & v a v € v a v 


(su03 ¢° 1 (nq oF (nq 0¢ (nq og -7q 0¢ ad pure] so ‘aseyd ‘adAy) yh 
=oo) | =oo) | oor) | =on) | =oon) Woes ne 
ezopedsey Agueg S180 yaey Latye) 
— 40] z xapay Ayrarjonposd doin, 


{yusmaseasUT Jo sootoesd seq oN} JopuN pozoedxe sppaLt 0} Jeya1 g| BMUINIOO UT soxapUy 
a0} O8Id JUODTOFBISUT LOMMOS ysour OY} JapUN pauye}qo spjaié 0} IoyoI Y SMMINYOO ur Sexapuy} 


ENVY] BUNIEYY COOH LUMA OL HIV] ‘INVIEOND HOOT OL HOOT AANA 
PanaymO—STIOS SSVIOHLUNOT 


1D soBurpiE) un pury fo uovnoyieenpo yoorshiyd pu spros fo sburps Apayonpoty—'6 TIA J, 


suo ONpod $41 0} PoyNs [19% ATE] 4989] 48 PoIOpTSUON sT [oR O74 4nq ‘uMOIT 40U AjMOUTUIOD sf dOID g 


“sootyd fre Tr afqieeay JOU SI YOY ‘OBeTEIp slagHze ayenbops Typ axe SPAT B907f, « 
-uovjanpoud 


S}1 0} payins AYz00d pasaprsuoa by [ics ay) pus ‘uMoIF you ATUoTIMD st dor y 


“(=> 'd) 8 91q8} 'F 2307300} 22g ¢ 


19 OY} YOIYA wl 8a78Ig pays) ay} Jo suoTdas as044 jo sadAy [los Jey49q PUB aAIsME}xXa ION] 94} UO STAMIPUBUTE JayIO JO JsIN4Ia} Jo ven ay Noy 
idai plepusjze ayy, “eoue1eje2 jo paspuvys 949 jo Jueored ut dolo yore 2 peqsedxe eq 04 sppoid auoe 94} 9Al# 4Uq} SeXOpUl DBALE aue sTIOg , 
21 40} APPIQUIINE AlZLad Iteq} pus ssojoid BuMIyy Zuyreaosd repun AZLAyONpoid [eieUaZ ITeq} Jo JopsO ay etATKOIddy 944 Ul Poyet] 978 SLOG | 


0€ 


) 


® 


2) 


&) 


() 


Wy) 


{y) 


pie SCP e Aen ne Soe reas aoa sec ecrs ress ee roa ‘doza}no anojspueg 
SRST ORR S AS (pe1s9720r [ios TINZarysNyy) pas] Acoys ysnoy 
(TANNpisai auoyspues PUR 2[8qs) pu] porns ysnoy 
SAEs GEE ARE Sa SS Soa ee aa o na ern S dosozno suozsomy | 
pos ‘ueo Apues guy Aisa WINZaLyEN AL 
aes wreo| Apues aug Auoys UIOsULySN 
AS “ULBOL ABO AATIS ATBYS OT]BASITOW! 
77" UrBO] Apuvs sug AraA AU0js Moqe'T 
MiNpser GUOASOUNT) PAL] porns qAnoy 
aves wee] Apues aug A18A CINSarysN py 
Ajproaas ‘orgoy Avp Aqpis Ayeys sayonmy 
Picea gongs sate! aveqd doaqs A1aa ‘uxreo] 4]I8 eeyonuLy 
coorooo"*"—--asgud Ali] paposs ‘uLeoy Apues aug Area TINZULySN 
eseyd Ayry ‘weo] Apues oug Auoys uINnZutyEn pl 
-eseqd Appy ‘weo] Apues aug 4ea wnsatyen pl 
osuyd AUNTY Poposs “UGo] IIS ATeYS OTTeAITOW, 
Rao ‘ogeyd SuyTOI popose Ayaraaae "aro! Avo Agpie AyETS OTVATO PL 
piaaicien eseyd dea, Ki a Ale 42079 WOPIOTNT 
‘eseyd da: 


= and 


SURO] 19 Ajz9q9 aTLAsyIEl. 
seseseteece ‘aseyd ATTY pepore Ayas2a08 ‘wreo] Avjo A109 oT LATTIE| 
we eeecee eens oseyd paposs Ajoioaes ‘wEo] Avpo Ag[I6 Ayeys DoYORULY 


SNcE tae eee ({ewoyeur Tos Hoqres) pus] Atoys Ganoy 


TULBO] Is 441949 WORT NT 
setters ee eens aseyd ATI pepore Ajoreaos ‘weo] Aelo ApJ9y9 WOT 


ISAHO OL GILIng Ismay ‘ANV] WULSVG WOOT OL HOO LUTA ‘ANVIGOND HOOT KUTA 
STIOS SSVIO-HLALI 


158 ' SOIL SURVEY SERIES 1940, No. 4 


clay or clay soils, hilly soils, or soils that contain enough stones to 
interfere seriously with cultivation are considered to have fair work- 
ability. Soils on which normal tillage operations can be performed 
only with great difficulty are considered to have poor workability. In 
this county such soils generally have slopes in excess of 25 percent or 
are so stony as almost to preclude tillage with ordinary implements. 
Soils with very poor workability are so steep or so stony, or both, that 
tillage is generally limited to the use of hand implements. 

The six terms applied to conservability are also relative. The ease 
with which the content of available plant nutrients can be maintained 
at a high level, the ease with which runoff and consequent loss of soil 
material and water can be controlled, and the ease with which good 
tilth and good conditions for tillage can be maintained are the principal 
factors considered. Exeellent conservability means that productivity 
and workability can be maintained with minimum intensity of manage- 
ment. Very good, good, and fair conservability represent soil condi- 
tions that require successively more intensive management for conserva- 
tion of productivity, workability, or both, but both can generally be 
conserved under good management practices, and these are generally 
feasible under present conditions for crops requiring tillage. Poor 
conservability represents such soil conditions that productivity, work- 
ability, or both can be conserved when the soil is used for crops that 
require tillage only by intensive management practices, which are 
generally not feasible on most farms under present conditions. Very 
poor conservability represents the extreme of difficulty in conservation 
of productivity, workability, or both. 

The soils are divided into two groups; one including those con- 
sidered at least fairly well suited physically to crops as well as to 
pasture; the other, including those poorly suited physically to crops 
that require tillage. 

The first group is subdivided into three subgroups, the limits between 
them being chosen to approximate the concept of excellent, good. and 
fair cropland, respectively. These three subgroups in decreasing order of 
physical suitability for agriculture are called First-, Second-, and 
Third-class soils. 

The second group, which consists of soils that are poorly suited 
physically to the production of crops requiring tillage, is subdivided 
into two subgroups. One consists of soils that are at least fairly well 
suited physically to the production of permanent pasture; the other, 
of soils that are poorly suited to permanent pasture and are probably 
best suited to forest. The first of these is called Fourth-class soils; the 
second, Fifth-class soils. 

Information obtained from farmers, soil surveyors, extension and 
experiment station workers, and others was used in placing the soils in 
these five physical land classes. Comparisons were made among the 
soils, considering productivity, workability, and conservability. For 
example, a farmer knows that some soils on his farm are better suited 
to agriculture than are others. By comparisons of this nature within 
farms and among farms the soils are placed in the approximate order 
of their physical suitability for agriculture and appear in that order in 
table 9. The limits selected within this ranking for separation of the 
soils into the five physical land classes are approximations, and the 
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soils that appear adjacent to each of these limits in the table are 
marginal between the two classes on either side of the limit. 

It was assumed that in agriculture under present conditions in this 
area soils that are only moderately well suited physically both to 
crops requiring tillage and to pasture are better suited to agriculture 
than are soils poorly suited to crops but well suited physically to pasture. 
This assumption was made because soils that are well suited physically 
to erops are limiting on more farms than are soils that are well suited 
physically to pasture. If livestock should become more important in 
the agriculture of the area, this assumption may become invalid. 

The five physical land classes are defined in terms of the relative 
physical suitability of the soils for agriculture under present conditions. 
Within that definition, however, the range of relative physical suit- 
ability for crops requiring tillage and for permanent pasture is given. 


FIRST-CLASS SOILS 


The First-class soils are physically very good for agriculture—they 
are good to excellent for crops requiring tillage and are good to excel- 
lent for permanent pasture. All are relatively well supplied with plant 
nutrients when compared with other soils of the county, but even the 
most fertile is responsive to amendments for some crops. All are well 
drained, yet their physical properties are such that they retain moisture 
well. Good tilth is easily obtained and maintained, and the range of 
moisture conditions suitable for tillage is comparatively wide. The 
soils are relatively well supplied with organic matter. The physical 
properties favor normal movement of air and moisture, and roots 
penetrate the soil easily. 

None of these soils is characterized by any prominent adverse soil 
condition. They are almost free of stones, the relief is favorable to 
soil conservation and tillage, and none is severely eroded or highly 
susceptible to erosion. The productivity is high for many crops, and 
the problem of conservation of soil fertility and of soil material itself 
is relatively simple under common farming practices. Ali are well 
suited physically to most of the exacting and intensive crops commonly 
grown in the locality. 


SECOND-CLASS SOILS 


The Second-class soils are physically good for the agriculture of the 
county—they are fair to good for crops requiring tillage and fair to 
excellent for permanent pasture. All are at least moderately pro- 
ductive of most of the crops commonly grown. Their physical proper- 
ties are at least moderately favorable for tillage, maintenanee of good 
tilth and normal circulation, and retention of moisture. None occupies 
slopes greater than 12 to 15 percent, none is sufficiently stony to inter- 
fere seriously with tillage operations, and none is severely eroded. 
Each is moderately deficient in one or more characteristics that con- 
tribute to productivity, workability, or conservability, but none is so 
seriously deficient in any characteristic as to make it poorly suited 
physically to use for crops requiring tillage. 

Deficiencies vary widely among the soils. Some are fertile but are 
sloping and moderately eroded; others are almost level and uneroded 
but relatively low in content of plant nutrients. Because of the many 
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different kinds of soils included, management requirements range widely. 
The soils of the group are relatively similar in their suitability for 
agriculture, although the management practices by means of which the 
benefits of their suitability may be realized may differ greatly. 


THIRD-CLASS SOILS 


The Third-class soils are physically fair for the agriculture of the 
county—they are poor to fair for crops requiring tillage and fair to 
very good for permanent pasture. Each is characterized by work- 
ability, conservability, or productivity, one of which, or a combination, 
is sufficiently poor to limit definitely the physical suitability of the soil 
for crops requiring tillage. None of these conditions is so limiting 
that the soil is poorly suited to such crops. These soils are better 
suited physically to crops requiring tillage than are the Fourth-class 
soils and are less well suited to these crops than are the Second-class 
soils. One or more of the conditions of low content of plant nutrients; 
low content of organic matter; low water-holding capacity; undesirable 
texture, structure, or consistence; strong slope; stoniness; and in- 
adequate natural drainage limit the physical suitability for crops that 
require tillage. Because of the diversity of characteristics among the 
soils of this group, the management requirements range widely. 


FOURTH-CLASS SOILS 


The Fourth-class soils are physically poorly suited to crops requiring 
tillage and are poor to very good for permanent pasture—they are poor 
soils for agriculture, mainly because of the limited number of uses to 
which they are well suited. Some may be the most important ones on 
some farms, however, where soils that are well suited to permanent 
pastures are in great demand. 

Each soil of this group is so difficult to work or so difficult to conserve, 
or both, that management practices necessary for their successful use 
for crops requiring tillage are not feasible on many farms under present 
conditions. On some farms, however, soils well suited to crops may be 
so limiting that it is good farm management to practice the intensity 
of soil management necessary for the successful use of Fourth-class 
soils for these crops. They are generally used for pasture on farms 
where adequate soils well suited to crops are available. A considerable 
acreage is used for crops, mainly on farms where soils better suited to 
the production of crops exist in acreages too small to satisfy the needs 
of the farm unit. The intensity of management practiced on the areas 
so used is generally inadequate for good soil conservation. As on the 
Third-class soils, management requirements both for crops requiring 
tillage and for pasture vary widely among the Fourth-class soils. 


FIFTH-CLASS SOILS 


Fifth-class soils are very poorly suited to the agriculture of the 
county—they are very poor for crops requiring tillage and are poor to 
very poor for permanent pasture. Each is so difficult to work, so diffi- 
cult to conserve, or so low in productivity that it is generally not 
feasible to apply the intensity of management necessary for its success- 
ful use for tilled crops. Each is so low in content of plant nutrients 
or has such poor moisture relations, or both, that common pasture plants 
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produce very little feed. These 


soils are apparently best suited to 


forest or similar uses under present conditions. Existing conditions of 
the locality or of the farm unit may require the use of some of the 
soils of this class for pasture or for crops, despite the fact that they are 
poorly suited to such uses under present conditions. A few soils have 
been used successfully for crops by some farmers who have applied 


special management systems. 


Following is a grouping of the soils according to physical land class with the 


acreage for each: 


First Crass: Acres 
Abernathy silt loam .......... 192 
Cumberland silt loam... ... 64 
Decatur silty clay loam, eroded 

undulating phase .............0. 


Dewey silty clay loam, eroded 


undulating phase............0... 128 
Emory silt loam. . 640 
Sloping phase... Woke. ey B12 
Etowah silt loam ee Fbiee 64 
Hayter loam .. ... ah xk 256 
Huntington silt Joam oo. cecscece 128 
Total... 2 0. we. 2,868 


Seconp Crass: 
Bolton loam, eroded rolling 
phase 


Bruno fine sandy loam .. 832 
Cumberland silty clay loam, 
eroded sloping phase. ... . 128 
Decatur silty clay loam, eroded 
Phase. assay vals 768 
Dewey silty clay loam, eroded 
Phase occ eee 384 
Fullerton fine sandy loam... .. 320 
Eroded phase... 0 we ee 4,608 
Undulating phase .. ce. 128 
Fullerton silt ee eroded 
phase . . pian ae 768 
Greendale loam... ww 640 
Sloping phase ..... wee 768 
Greendale silty clay loam ... 128 
Hayter loam, eroded sloping 
phase oi. cece vets ee 320 


Holston very ‘fine sandy loam . 64 
Jefferson stony fine sandy loam, 


eroded phase.. .. . ..... 128 
Leadvale silt loam.......... . 384 
Lindside silt loam. ...... .... 1,984 
Ooltewah silt loam... . 320 
Pope fine sandy loam... ... 820 
Roane silt loam... ... ee (;) 
Sequatchie fine sandy loam 448 
Sequoia silty clay loam, eroded 

undulating phase... ...... 448 
Talbott silty clay loam, eroded 

undulating phase . 192 
Waynesboro very fine sandy 

loam: 

Eroded_ phase........... = ee 64 
Eroded sloping phase .. Seas 192 
Total wisiiiccsntaitiadatione 16,704 


644386—48—11 


Tuirp Crass: Acres 
Bolton loam... sve 640 
Eroded phase _. .. 8,520 
Bruno loamy fine sand . ... 820 
Clarksville cherty fine sandy 
loam, eroded phase... . 1,472 
Clarksville cherty silt loam . . 384 
Clarksville fine sandy ase! 
eroded phase. .. 1,472 
Colbert silt loam... ... . 64 
Decatur silty clay loam: 
Eroded hilly phase.....  .. 192 
Severely eroded phase : 448 
Fullerton cherty fine epandy 
loam ... te a 256 
Eroded phase. ee wee ee 1,792 
Fullerton cherty silt loam. 256 
Eroded phase . ... . 1,024 


Fullerton fine sandy loam: 
Eroded hilly phase ..... ....... 
Hilly phase... ct eee 

Fullerton silt loam: 


Eroded hilly phase ... .. 882 
Hilly phase uc eee vee 320 
Greendale silty clay loam, 
sloping phase. .. wee 128 
Hayter stony loam, eroded 
phase ... 256 
Helston very fine sandy Joam, 
eroded sloping phase .. 128 
Jefferson stony fine sandy loam: 
Eroded sloping phase .. . 896 
Sloping phase ... Dt ced . 128 
Leadvale silt loam, sloping 
phase ... w .. 1,024 
Philo fine sandy Joam .. ww. 1,664 
Sequoia silty clay loam, eroded 
phase ...... 2,432 
Talbott silty clay loam, eroded 
phase ....... ..... 960 
Total 0000. 0... 2 25,600 
Fourtu Cass: 
Armuchee silt loam... ...... . 1,152 
Steep phase ... soar 5,312 
Armuchee silty clay ‘loam: 
Eroded phase ... .... ....... ... 2,482 
Eroded steep phase. . . 1,856 
Atkins fine sandy loam. 256 
Bolton loam: 
Eroded steep Phew ven eee 1,216 
Steep phase. ........ . ... 512 
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Fourrs Ciass—Con. Acres 
Bolton silty clay loam, severely 
eroded phase. .. w 1,472 


area mene fine ‘sandy. 


oam 
Eroded hilly phase ... 
Hilly phase 


Hilly phase ... 
Clarksville fine sa y loam, 
eroded hilly phase .. .... 896 
Colbert silty ae loam, eroded 
rolling phase... 320 
Decatur silty clay loam, s sev everely 
eroded hilly phase ..... ........ 
Fullerton cherty clay loam, 


severely eroded phase ......... 320 
Fullerton cherty fine pandy loam: 

Eroded raed phase... w- 4,032 

Hilly phase... we. 2,804 


Fullerton cherty silt loam: 
Eroded hilly phase 
Hilly phase ... 

Fullerton, cherty silty clay loam, 

severely eroded hilly phase 448 

Fullerton fine sandy loam, 

severely eroded hilly phase 1,088 
Guthrie silt loam ou... 000... 64 
Hayter stony loam: 


3,584 
1,920 


Eroded hill phase.. ... 0... 512 
Eroded steep Bie, sae 56 
Hill phase Ly wa 820 
Biase phase ... 256 


Hilly stony land: 
Colbert soil material 


Talbott soil material... ..... 
Melvin silt loam... oo. 
Montevallo shaly silt loam: 


Eroded rolling phase . ......... 448 
Eroded undulating phase .... 192 
Rolling stony land (Talbott 
soil material).... ..... . 4,864 
Sequoia shaly silty clay loam, 
severely eroded phase... .. 768 


Talbott silty clay loam, eroded 
hilly phase .. 


Tyler very fine sandy loam... 64 
Waynesboro very fine sandy 

loam, eroded hill phase ....... 192 

Total oo cece ccc eee vee 60,032 
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Firts Cuass: Acres 


Armuchee shaly silty clay loam: 
Severely eroded phase.............. 3,136 
Severely eroded steep phase . 3,328 

ee silt loam, very steep 


ase 
Bolton silty clay loam, severely 
eroded steep phase............... 
Clarksville cherty clay loa: 
severely eroded hilly phase.. 960 
Clarksville cherty silt loam, 
eroded steep phase.......... 
Steep phase........0..0..0... 
Fullerton cherty clay loam: 
Severely eroded hilly phase . 1,984 
Fullerton cherty silt loam: 
Eroded_ steep phase... 
Steep phase. one 
Fullerton cherty silty clay 
loam, severely eroded 


steep phiase: sisi eicceistiests 768 
Hayter stony loam, severely 
eroded steep phase....... ....... 448 


Hector stony fine sandy loam. 192 
Tehew a very fine sandy 
rin cee ite iecied, 
Limestone outcrop ... 
Montevallo shaly silt loam, 


eroded hilly phase... ... ... 576 
Montevallo shaly silty clay 
loam: 
Severely eroded phase... . .. 448 


Severely eroded rolling phase 256 
Muskingum i fine sandy 
loam ....... - 
Hilly phase ... . 1,024 
Muskingum very “fine e sandy 
loam .. 6 


Eroded phase | siti 664 

Eroded hilly Phage 1,984 

Hilly phase ... 1,344 
Rough gullied land: 

Limestone residuum....... .......... 3,200 


Shale and sandstone residuum 3,328 
Rough stony land: 
Muskingum soil material ..... 8,128 
Talbott soil material . : 
Sandstone outcrop.......... 
Talbott silty clay loam, severely 
eroded hilly phase .. ......... 


Total. oe. 73,856 
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LAND USE AND SOIL MANAGEMENT 


Following is a brief explanation of some of the principles of land 
use and soil management and a statement of the major requirements 
for good management of the soils of the county. This section also 
supplements the definition of good management for columns B of the 
tables of estimated yields (table 8) and of productivity ratings (table 
9). 

The term “land use” refers to such broad farm uses as for (1) crops 
that require tillage; (2) permanent pasture; and (3) forests. The term 
“soil management” refers to (1) choice and rotation of crops; (2) appl- 
cation of soil amendments—lime, commercial fertilizers, manure, and 
crop residues; (3) tillage practices; and (4) engineering practices for 
the control of water on the land. 

The farmer who attempts to readjust the use and management of his 
soils is confronted with a number of problems over some of which he 
has no control. Among these are (1) the size and type of farm; (2) 
the physical character of the land, including the pattern of soils on the 
farm; (3) the surrounding social and economic conditions, as trans- 
portation, market, church, and school facilities; (4) the immediate 
demand for a cash income to meet taxes, indebtedness, support of family, 
and other expenses; (5) the relation between prices of farm products 
and other commodities; (6) the farm operator’s facilities and resources 
for operating purposes, including buildings, equipment, seed, kind and 
number of livestock, cash, credit, and other items; (7) his ability, 
preferences, and other characteristics; (8) community cooperation with 
respect to drainage, water disposal, marketing, buying, and other oper- 
ations; and (9) numerous factors, as farm tenure, labor conditions, and 
health. 

A full solution of land use and management problems requires indi- 
vidual-community-State-national action, embracing all the problems 
and influences that affect agriculture. A farmer can make only those 
adjustments toward better management that are possible within his 
limited financial and personal ability. In the suggestions for manage- 
ment practices for the various soils, it is recognized that certain of these 
may not be feasible for some farmers under present conditions. 

Management requirements vary among different uses of the same soil 
as well as among different soils in the same use. For each group the 
requirements are discussed with respect to crops that require tillage 
and to permanent pasture. 

As management requirements vary among crops requiring tillage on 
the same soil, they are discussed for these crops in terms of a rotation 
or rotations considered well suited to the soils. The management of 
the soil for one crop of the rotation generally has an effect on the 
production of other crops in the rotation. Management requirements 
of the soil for each crop, therefore, are dependent not only on the 
characteristics of the soil and of the crop but also on the management 
that has been practiced on other crops of the rotation. 

Experimental data on which to base recommendations for the use 
or management of many of the soils are not entirely adequate, and 
recommendations for best use and best management of a soil in a 
particular place involve a consideration of so many conditions that 
exist on the particular farm that they cannot be made in a general 
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discussion of soils of a large area. The material, therefore, in this 
section is limited to a discussion of the deficiencies of soils, in order 
that persons who have the other necessary information may interpret 
them into. recommendations for particular areas. 

Management practices that are good under conditions that exist on 
many farms are suggested to serve as a guide for persons who will 
interpret the information contained in this section. The suggested 
management practices are to be used as the definitions of management 
for columns B of the tables of estimated yields and productivity ratings. 
They represent one or more particular kinds of management that are 
good, but many different combinations in various intensities of appli- 
cation can be used in most cases to attain the same objective of pro- 
duction. The proper choice depends upon conditions of the farm as 
a unit. For example, nitrogen may be maintained by the use of 
legumes, manure, or commercial fertilizers, or combinations of the 
three. The best method for maintaining nitrogen depends on the farm 
as a business as well as on soil conditions. 

The soils have been grouped elsewhere according to their relative 
physical suitability for general use. In this section they are placed in 
13 separate groups on the basis of their management requirements. 
Although it is necessary to assume a use in order to discuss specifically 
the management requirements of a soil, the grouping on these two bases 
should not be confused. The soils within one of the physical land 
classes or use groups vary widely in their management requirements 
and responses. Soils may be similarly suitable physically for the 
agriculture of the county, but the management practices necessary to 
attain and maintain that suitability may be quite different among them 
because the deficiencies of the several soils of the group are different. 
Conversely, soils of similar management requirements may have a dif- 
ferent physical suitability for farm use. Soil characteristics that have 
little influence on management requirements for a particular use may 
have a great influence on the physical suitability of the soil for that use. 
For example, stoniness may have a greater influence on the physical 
suitability of a soil for crops requiring tillage than it has on the man- 
agement requirements of the soil to produce those crops. In most 
cases, however, the soils of each management group are not widely 
separated in physical suitability for use in the present local agriculture. 

Only soils of the first four physical land classes are discussed with 
respect to management requirements. Fifth-class soils are so poorly 
suited either to crops or to pasture that it is not considered necessary 
to suggest management requirements for them. Feasible management 
practices generally would not materially increase their normally low 
productive capacity either for crops requiring tillage or for pasture. 
The mapping units of the Fifth-class soils are, by a process of elimina- 
tion, relegated to forest use, even though they are less productive of 
forests than most of the soils in the 13 groups of the first four classes. 
The management of these soils is, then, concerned largely with forestry 
problems; and forest management is considered in the section on 
Forests. 


GROUP 1 
Group 1 consists of the silt loams of the Abernathy; Ooltewah, 
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Huntington, and Lindside series. These soils are fertile, easily worked, 
and are generally not appreciably subject to accelerated erosion. They 
are the soils best suited to intensive and continuous production of cer- 
tain important crops. 

These nearly level soils exist on first bottoms or in depressions of the 
uplands and receive depositions of alluvial materials periodically. 
They have a relatively high content of organic matter and plant nutri- 
ents added to the surface periodically by flooding. Their physical con- 
dition is very good for the maintenance of good tilth and for normal 
retention and movement of water in the upper parts of the soil. 
External drainage is slow; internal drainage is relatively rapid in the 
Huntington and Abernathy soils and is slow in the Lindside and 
Ooltewah. 

The soils are subject to inundation in spring and during periods of 
heavy rainfall, and are not so well suited to perennial and winter annual 
crops as are most soils of the well-drained uplands. They are excep- 
tionally well suited to corn and to hay crops, including red clover and 
timothy, and are excellent soils for pasture. They are not so well suited 
to small grains, because of the tendency of the grain to lodge. Lind- 
side and Ooltewah silt loams are slow to become suitable for tillage 
in spring and present some problem of drainage. 

No special practices of tillage or cropping are necessary for the 
control of too rapid runoff on these soils. There is some danger of 
scouring during floods on the Huntington and Lindside soils, and for 
this reason it is advisable to plow in spring rather than in fall. 
Artificial drainage would improve the Lindside and Ooltewah soils for 
most crops, but it is generally difficult to establish because of lack of 
proper outlets for the drains. 

Permanent pastures are very good without special management 
practices. Phosphorus is the principal plant nutrient that may be 
limiting. Pastures should be grazed or clipped closely to favor the 
growth of leguminous pasture plants at the expense of grasses. Heavy 
grazing is generally less harmful to pastures than undergrazing. 

These soils can be used for intertilled crops each year and will main- 
tain production at a high level for considerable periods without amend- 
ments, although precautions taken to maintain the content of plant 
nutrients and organic matter generally increase production. Corn 
followed by a cover crop, as crimson clover or hairy vetch in fall, to be 
plowed under as green manure in spring, is considered a good cropping 
system. Production can be maintained at a relatively high level with- 
out amendments under such cropping, but yields of corn may be in- 
creased considerably by the use of light or moderate applications of 
potassium and phosphorus to the cover crop. 

Corn followed by 1 or 2 years of red clover and grass hay is also a 
good cropping system for these soils. Fertilization of the clover seeding 
with moderate to light applications of potassium and phosphorus would 
probably improve production of both hay and corn. Alfalfa can be 
grown on the Huntington or Abernathy soils instead of red clover, and 
in most places it would probably be improved by moderate applications 
of lime on the Abernathy soil at seeding. Alfalfa is not well suited 
to Lindside or Ooltewah soils. 

Late-planted vegetables do well on these soils, particularly the Hunt- 
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ington and Abernathy. Vegetable crops each year followed by a 
leguminous winter cover crop to be turned under in spring produce 
well if well managed in other respects. Experience in other areas 
indicates that such crops respond well to heavy applications of com- 
plete fertilizer. 


GROUP 2 


Group 2 includes Bruno, Sequatchie, Pope, and Philo fine sandy 
loams, Bruno loamy fine sand, and Roane silt loam. Management 
differs from soils of group 1 principally in the greater difficulty with 
which plant nutrients are maintained at a high level. 

These are well-drained or imperfectly drained soils of first bottoms, 
low terraces, and depressions. All except the Sequatchie soil receive 
alluvial deposits periodically, although areas along the Holston River 
below Cherokee Dam are now subject to only very occasional and 
limited flooding. All are moderately low in nitrogen, phosphorus, and 
potash as compared with group 1. All except the Bruno soils are low 
in lime. None is subject to appreciable accelerated erosion. All have 
highly desirable physical conditions for the maintenance of good tilth. 
The Pope, Sequatchie, Bruno, and Roane soils are well drained; the 
Philo imperfectly. 

Most of these soils are at least moderately well suited physically to 
vegetables, corn, and hay crops. They are generally less well suited 
to perennials or winter annuals, although small grains are moderately 
productive under good management. Management practices that aid 
in maintaining the content of organic matter and plant nutrients at 
levels adequate for good production should receive first consideration. 

Intertilled crops, as vegetables or corn, can be grown successfully 
year after year on most of these soils if other management requirements 
are met, It is generally advisable to grow a winter-legume cover crop, 
as crimson clover or hairy vetch, after each such crop to aid in the 
maintenance of organic matter and nitrogen. The soils, except the 
Bruno types, are moderately to strongly acid, and moderate applica- 
tions of lime at relatively short intervals should be made for good 
results in such a cropping system. Heavy applications of a complete 
fertilizer that carries a relatively high proportion of nitrogen and potash 
have given good results for vegetable crops in other areas. Most of the 
nitrogen and organic matter necessary can be obtained from the cover 
crop if it is turned under in spring as a green manure. It may be 
desirable to apply lime under the cover crop and phosphorus and potash 
under the vegetable crops and to depend upon the residual effects of 
each for the crop to follow. Manure is especially beneficial, and where 
it is applied the quantity of nitrogen and potash in commercial fer- 
tilizers used may be reduced. 

A common rotation of the common field crops and one that appears 
to be well suited to these soils is corn followed by small grain to be 
harvested in spring and lespedeza to be harvested the following fall. 
Moderate applications of lime under the small grain-lespedeza seeding 
would benefit the crops of the rotation, and moderate applications of 
potassium and nhospkorus once in the rotation should prove beneficial. 
Manure is highly beneficial and can replace part or all of the potash 
of commercial fertilizer. Red clover can replace lespedeza in the same 
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rotation, and alfalfa can be used in a longer rotation on the well-drained 
soils, but it requires heavier applications of lime and potassium than 
the other hay crops suggested. 

Frequent moderate applications of fertilizers, rather than heavy 
applications at long intervals, are desirable on these soils. Liming is 
generally not necessary on the Bruno soils. 

Pastures commonly consist of relatively undesirable plants on these 
soils unless they are adequately fertilized. Moderate applications of 
lime and phosphorus every 3 or 4 years are desirable. Potassium may 
be supplied in adequate quantities if droppings are scattered, but if 
potash deficiency develops it may be necessary to supply it. Very 
close grazing is more harmful on these soils than on those of group I, 
but undergrazing should also be avoided. Clipping of pasture should 
ae in controlling pasture weeds and encourage the growth of white 
clover. 

No special! practices of tillage or cropping are necessary for the control 
of runoff, but the soils of the first bottoms may scour during floods and 
should be plowed in spring instead of fall unless a cover crop is grown. 
Artificial drainage would improve Philo fine sandy loam but it is gen- 
erally difficult to establish. Most of these soils can be tilled through- 
out a relatively wide range of moisture conditions. 


GROUP 3 


Group 3 includes the eroded, eroded sloping, and sloping phases of 
Jefferson stony fine sandy loam; Holston very fine sandy loam and 
its eroded sloping phase; and Montevallo shaly silt loam, eroded un- 
dulating phase. 

The soils of the Jefferson series consist of local alluvial-colluvial 
accumulations at the foot of slopes. The Holston soils occupy stream 
terraces, and the Montevallo has developed from materials weathered 
from shale in place. All these soils are siliceous and are low in fertility 
and general productivity of agricultural crops. Naturally the vege- 
tative cover is relatively sparse where the soils have not been treated 
and otherwise well cared for. The characteristic light vegetative 
cover and the siliceous character of the soil material partly account for 
the high susceptibility to erosion. The slope gradient of the soils is 
rather mild, rarely exceeding 12 percent. Some of the soils are stony, 
otherwise they are tilled with relative ease: 

The low natural fertility of these soils suggests the need of rather 
liberal uses of complete fertilizers, although there is some evidence that 
the Montevallo soils do not have a high requirement for potash. They 
are all strongly or very strongly acid, and rather liberal applications of 
lime are necessary in order to support a suitable rotation of crops, par- 
ticularly legumes. Applications of manure are very effective on all soils 
of this group. These soils are not well adapted to such exacting crops 
as alfalfa, red clover, tobacco, corn. This should be kept in mind in 
planning the choice and rotation of crops. Because of low fertility and 
high susceptibility to erosion, the sequence of crops should include as 
many legumes as feasible, and the nature of the soils suggests the need 
of close-growing crops a considerable part of the time. 

These soils are not considered so well suited for permanent pasture 
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as are most of the soils developed from limestone materials. With 
liberal applications of lime and fertilizer, particularly phosphates, 
permanent pastures can be produced at least fairly satisfactorily. 


GROUP 4 


Group 4 includes Greendale loam, Greendale silty clay loam, and 
Leadvale silt loam and their sloping phases. All these soils have devel- 
oped from colluvial materials accumulated at the foot of slopes and 
occupy mild slopes, rarely exceeding 12 percent. They are virtually 
stone-free and are characterized by fair to very good tillage qualities. 
‘here are some differences among the soils, however, as to ease of tillage. 
Tilth conditions are a little less desirable on the Greendale soils. The 
materials from which they have developed originated chiefly from 
siliceous limestone; the parent materials of the Leadvale soils originated 
as the weathered products of shale. All the soils are adequately drained 
for the production of crops requiring tillage, and all are relatively low 
in natural fertility. They are only moderately productive of the 
‘ important crops, although very responsive to soil amendments, includ- 
ing lime, manure, and complete commercial fertilizers. All are strongly 
to very strongly acid. 

Although these soils have rather mild slopes, the control of water 
is not a simple matter. The difficulty of properly controlling the water 
is chiefly due to the fact that these soils occupy positions at the foot 
of rather long slopes and receive considerable runoff. Water control 
on these soils, therefore, depends to a considerable extent on the control 
of water on the slopes above. 

Occurring in rather small areas or long narrow strips at the base of 
slopes, these soils should be used and managed along with others that 
are closely associated. The soils of this group might be considered 
well to fairly well suited to crops requiring tillage. Careful planning 
is required. This applies particularly to the choice and rotation of 
crops and the use of amendments. The physical requirements of these 
soils, including natural low fertility and the need for proper control 
of the water that falls and accumulates upon them, suggest the need 
of rather long rotations that will provide for the production of close- 
growing crops—particularly legumes. For this sort of rotation, where 
lime has not been used previously, 2 or 3 tons of ground limestone an 
acre are needed as an initial application. Manure is very effective on 
all these soils, and either liberal applications of complete fertilizers or 
liberal applications of lime and phosphates along with carefully planned 
rotations, including legumes, would be effective measures toward in- 
creasing yields. 

Although their suitability to more intensive use precludes utilization 
of these soils for pasture, they are well suited physically to this use. 
Their low natural fertility makes necessary the use of lime, phosphorus, 
and possibly potash in moderate quantities to insure good growth of 
pasture plants, especially legumes and the better grasses. Although the 
use of amendments and controlled grazing are largely effective in eradi- 
cating weeds, occasional clipping for this purpose may be desirable. 
Initial seedings can well be made with a contour seeder rather than by 
the conventional method of plowing and seeding, but on established 
pasture special practices for runoff control are generally unnecessary 
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except that careful control of grazing during periods of adverse mois- 
ture conditions may be required. 


GROUP 5 


Group 5 ineludes the eroded undulating phases of Dewey and Decatur 
silty clay loams; Etowah and Cumberland silt loams; Emory silt !oam 
and its sloping phase; Hayter loam and its eroded sloping phase; Hayter 
stony loam, eroded phase; and the eroded phase of Waynesboro very fine 
sandy loam. These soils are physically well suited to the production 
of intertilled crops. They are all well drained, relatively fertile, and 
are among the more productive soils of the important crops of the 
region. All have mild or very mild slopes. Slopes in this group rarely 
exceed 7 percent, although in Emory silt loam, sloping phase, and the 
Waynesboro soil they occasionally exceed 12 percent. The soils are 
virtually stone-free, and tilth conditions are generally good to very 
good, although the silty clay loam types of the Decatur and Dewey 
series are somewhat difficult to till except within a rather narrow range 
of moisture conditions. At least a part of the parent material of all 
these soils originated from the weathered products of limestone, although 
the parent material of the Waynesboro and Hayter soils has been 
contributed principally through the weathering of sandstone. The 
Decatur and Dewey soils have developed from the weathered products 
of limestone in place, whereas the rest have developed from parent 
material that has been water-shifted in one form or another. 

All the soils of this group are medium to very strongly acid and they 
respond effectively to rather heavy applications of ground limestone. 
Although they are relatively fertile and productive, it is usually profit- 
able to use rather liberal quantities of fertilizer. In planning choice 
and rotation of crops, it should be kept in mind that these soils are 
well to very well suited to such exacting crops as alfalfa, red clover, and 
tobacco. If the crop rotation includes the growing of legume and 
sod-forming crops much of the time, it might prove advisable to use 
most of the commercial fertilizer in the form of phosphates along with 
ample applications of ground limestone. The quantities and kinds of 
amendments used will depend upon many factors, and this should vary 
considerably among the many different farms. 

Grass-legume pastures are very well suited to this group, especially 
if moderate to large quantities of phosphorus and lime are applied at 
moderately long intervals. Probably the scattering of droppings will 
provide sufficient potassium, although some additional quantities from 
commercial fertilizer may be required. Controlled grazing and the use 
of amendments is largely effective in weed eradication, but occasional 
mowings for this purpose may be advisable. Special practices for 
conserving soil moisture and material are not ordinarily required on 
these soils under pasture, although the control of grazing during ex- 
tremely wet or dry periods is advisable to prevent injury to pasture 
stands and soil tilth conditions—hence to the absorptive capacity. 
Widely spaced walnut and locust trees for shade may be benefieial to 
pastures. 

GROUP 6 

Group 6 includes the eroded sloping phases of Waynesboro very fine 

sandy loam and Cumberland silty clay loam; the eroded rolling phase 
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of Bolton loam; and the eroded phases of Dewey and Decatur silty clay 
loams. All these soils are well suited to a rotation of crops including 
those requiring tillage. They are fertile and productive of the impor- 
tant crops; occupy rather mild slopes, rarely exceeding 12 percent; 
are virtually stone-free; and fair tilth conditions can be maintained 
under reasonable care and management. Although the slopes are rela- 
tively mild, a considerable part of the surface layer of all these soils 
has been removed by accelerated erosion, which increases the difficulty 
of water control. This condition also tends to narrow the range of 
moisture conditions within which the soils may be tilled satisfactorily 
and emphasizes the importance of careful planning, particularly as to 
choice and rotation of crops. 

The general character of this group suggests the need of rather long, 
well-planned crop rotations that will provide for the production of close- 
growing crops, particularly legumes, much of the time. This kind of 
rotation is very responsive to adequate applications of lime and phos- 
phorus. On farms where it is not advisable to provide such a place for 
sod and legume crops in the rotation, the need for increased quantities 
of manure and complete commercial fertilizers will be much greater. 

Tillage operations should be with the contour as much as practicable, 
and large turning plows should be used on the silty clay loams of the 
Dewey, Decatur, and Cumberland series only after very thorough con- 
sideration. Terracing may be a means of conserving soil moisture and 
soil material on some areas, but to be effective, terraces must be care- 
fully planned, well built, and properly maintained. Occasional gullies 
can be stabilized with suitable dams—either permanent or temporary, 
depending upon size of gully, availability of materials, and other factors. 

The soils of this group are generally well suited to pasture, although 
some difficulty in maintaining grass cover on the Bolton soil may be 
experienced because its friable puffy consistence apparently is respon- 
sible for considerable damage to grass by freezing and heaving. Pasture 
management requirements are essentially the same as in group 5. The 
use of lime, phosphorus, and possibly potash; scattering of droppings; 
mowing to eradicate weeds and brush; and controlled grazing are among 
the important management requirements. Pasture seedings can well be 
made with a contour seeder, but after stands become established special 
runoff control measures other than regulating grazing during periods of 
adverse moisture conditions are not ordinarily needed. 


GROUP 7 


Group 7 includes Colbert silt loam and the eroded undulating phases 
of Talbott and Sequoia silty clay loams. These soils are fine-textured, 
moderately fertile, and have mild slopes (0 to 5 percent). They are 
somewhat difficult to till and are moderately difficult to maintain in 
good tilth. Water penetrates the soil rather slowly, and moisture move- 
ment is moderately slow. They are generally deficient in phosphorus 
but not so deficient in lime and potassium as many of the soils of the 
county, although probably somewhat more so than the soils of the groups 
previously discussed. They are generally somewhat deficient in nitro- 
gen and organic matter. Two of the main management problems are 
maintenance of good tilth and improvement of the physical condition of 
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the soil for absorption and maintenance of an adequate supply of water 
for plant growth. 

These soils are limited in their suitability for crops, particularly 
Colbert silt loam. Vegetables are poorly suited to them, but hay and 
pasture plants produce fairly well. 

Deep-rooted legume crops can be used effectively on these soils to 
improve the physical condition and to help maintain organic matter 
and nitrogen content; alfalfa, sweetclover, and sericea lespedeza are 
important crops suited to this purpose. Green-manure crops, inchiding 
crimson clover, vetch, and small grains also are useful for the same 
purposes. A rotation ‘of a row crop, small grain, and alfalfa is suitable 
for these soils after they have been built up to a relatively high state of 
productivity. Red clover can be used in place of alfalfa if a shorter 
period of hay is desired. Row crops can probably be grown safely 
once in 3 or 4 years without injury to the soil. 

Phosphorus is the chief limiting nutrient and should be applied in 
large quantities at relatively long intervals under the legume in the 
rotation. Lime in moderate quantities at fairly long intervals, pre- 
ceding the seeding of the legume in the rotation, is necessary for success 
with the crop and increases the yields and improves the quality of other 
crops. Manure is an effective source of nitrogen and potassium and 
also serves to increase the organic matter and to improve the tilth and 
water-absorbing properties of the soil. 

The range of moisture content within which tillage can be accom- 
plished without impairing good tilth is rather narrow. Contour tillage 
aids materially in conserving soil moisture and soil material. Terracing 
is not a desirable practice on these soils nor is strip cropping except on 
some of the longer slopes. Fall plowing to provide opportunity for 
improvement of tilth is a good practice, provided cover can be estab- 
lished to prevent excessive runoff and consequent loss of soil moisture 
and soil material. 

Pastures are generally fair, but for good yields they require moderate 
to heavy applications of lime and phosphorus at relatively long intervals. 
Pastures are harmed more by undergrazing than by overgrazing, but too 
heavy grazing in the wet spring months may result in damage to soil 
tilth and injury to the pasture stand. Mowing will do much to control 
weeds and brush. Scattering of droppings will likely maintain potas- 
sium supplies, although some potash from commercial fertilizer may 
be needed at rather long intervals. Shading by widely spaced walnut 
or locust trees may be beneficial to some pastures. 


GROUP 8 


Group 8 includes the eroded phases of Talbott and Sequoia silty clay 
loams and the severely eroded phase of Decatur silty clay loam. They 
are heavy-textured, relatively shallow, and moderately fertile, with 
rolling relief (5 to 12 percent), and are characterized by occasional out- 
crops of limestone bedrock, except on the Decatur soil, which is some- 
what deeper than the other two. Asa group they differ from soils of 
group 7 chiefly in having stronger slopes. 

Rotations that include intertilled crops as little of the time as is 
feasible from the standpoint of good farm management are best suited 
to these soils. They can be maintained in a productive condition and 
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protected from erosion in a rotation that includes a row crop once in 
5 to 6 years. Rotations such as those suggested for the soils of group 7 
may be used by allowing the hay or pasture crop to remain on the soil 
2 or 3 years longer. Alfalfa is well suited to this rotation, provided 
plané nutrient supplies are maintained at a fairly high level. 

Fertilization of the rotation similar to that suggested for the rotations 
of group 7 is well suited to these soils, but potash and nitrogen may be 
limiting in more places. Applications of manure before seeding the 
legumes are highly beneficial in supplying nitrogen and potash and also 
in helping to maintain or improve good physical condition of the soils 
by increasing organic matter. 

Contour tillage is essential to good management. The soils should 
be bare of vegetation as little of the time as feasible, and if tilled in 
fall, they need cover crops for winter protection and to supply organic 
matter when turned under in spring. Restricting tillage to a narrow 
range of favorable moisture conditions will aid in preserving good tilth. 
Terracing is not a good practice on these heavy-textured shallow soils, 
but on the longer slopes strip cropping may be effective in conserving 
soil moisture and soil material. 

Good pasture management involves about the same practices as sug- 
gested for the soils of group 7. These include moderate to heavy 
applications of lime and phosphorus at relatively long intervals, clipping 
ungrazed herbage, scattering droppings, and careful control of grazing. 
Undergrazing should be avoided as much as overgrazing. 

Under good rotations that receive adequate amendments and where 
good tillage practices are followed, terraces are generally not needed, 
but they may be used effectively on some of the longer slopes to aid in 
conserving water and soil material where intertilled crops are grown 
frequently in the rotation. Strip cropping may be useful on some soils 
for the same purposes. Winter cover crops are an important means of 
conserving moisture and soil material where rotations that include row 
crops are used. 

Pastures on these soils are generally poor except where well managed. 
Moderate quantities of lime at relatively short intervals after an initial 
heavy application are required, and phosphorus in relatively large quan- 
tities also is needed. An application of potash will aid in the estab- 
lishment of good pastures, after which scatterings of droppings may 
provide sufficient plant nutrients. Initial seeding of pasture and appli- 
cations of fertilizer can well be made with a contour seeder, but well- 
established properly grazed pastures will probably require no special 
practices for conserving soil- material and water. Both undergrazing 
and overgrazing are detrimental to pastures. Occasional mowing will 
help to control weeds and brush. 


GROUP 9 


Group 9 includes the following soils: In the Fullerton series the fine 
sandy loam, and its eroded and undulating phases; the cherty fine sandy 
loam and its eroded phase; the cherty silt loam and its eroded phase; 
and the silt loam, eroded phase; and in the Clarksville series the fine 
sandy loam, eroded phase; cherty fine sandy loam, eroded phase; and 
cherty silt loam. These are light to medium-textured soils of low to 
medium fertility on rolling uplands. All have slopes of 5 to 12 percent 
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except Fullerton fine sandy loam, undulating phase, and small areas 
included in several of the other types and phases that have slopes of 
less than 5 percent. These soils are easily maintained in good tilth and 
can be worked over a rather wide range of moisture conditions, but the 
chert on the surface and in the profiles of the cherty types and phases 
interferes with tillage operations. 

The supply of lime, nitrogen, phosphorus, and potash is likely to be 
limiting to good plant growth on most of these soils. They have a 
moderate but not serious problem of runoff control, the loss of soil mois- 
ture and material generally being less than on the heavier limestone 
soils, as those in group 6 on similar slopes. Moderate susceptibility to 
erosion, however, together with the rather rapid loss of water through 
percolation, especially on the fine sandy loam types, makes moisture 
conservation important. Insofar as good farm management will permit, 
soil management practices for maintaining or increasing the supply of 
lime, phosphorus, potassium, and organic matter and for regulating 
runoff are required by the soils of this group. 

The choice and rotation of crops should provide a leguminous crop at 
moderately short intervals. The soils can be conserved if row crops 
are grown not oftener than once in 4 years on most of them. A rotation 
of a row crop, small grain, and lespedeza and grass for 1 or 2 years 
should be satisfactory. Alfalfa or red clover may be used instead of 
lespedeza and grass, but they require heavier fertilization and liming 
than lespedeza. Vegetables, corn, and tobacco are among the row 
crops suited to the soils. The rotation can be shortened somewhat by 
the use of winter-legume green-manure crops to be plowed under before 
the intertilled crop. 

A moderate application of phosphorus and potash at relatively short 
intervals is required for good yields of most crops. The small grain 
and lespedeza or small grain and clover crops respond well to moderately 
light applications of potash, and there is some residual effect on the 
row crop that follows. Probably 100 pounds of potash an acre divided 
between the hay and corn crop is adequate, and in places less than that 
may be sufficient. The application of the equivalent of 300 pounds of 
20-percent superphosphate and 114 to 3 tons of ground limestone just 
before the legume in a 4-year rotation will probably supply the require- 
ments of most crops in the rotation for those amendments. Tobacco 
and vegetable crops respond readily to moderate to heavy applications 
of high-analysis complete fertilizers, the quantity that can profitably 
be used being determined to a considerable extent by the prices of 
those crops. 

Green-manure crops, including crimson clover, vetch, and small grains 
turned under preceding the tobacco and vegetables, are good sources of 
organic matter and nitrogen and also are useful in controlling runoff in 
winter. All crops in a rotation respond well to applications of barn- 
yard manure, inasmuch as it tends to increase the humus content and 
moisture retaining properties of the soils as well as serving as a source 
of nitrogen and potassium. Alfalfa may need small applications of 
boron in addition to the other common amendments. The quantities 
of all amendments needed will vary according to the past management 
of the soil. In general, it is believed that moderate to small applica- 
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tions of amendments at rather frequent intervals are preferable to large 
applications at long intervals on most of the soils in this group. 


GROUP 10 


Group 10 includes the hilly and eroded hilly phases of Fullerton fine 
sandy loam and of Fullerton silt loam; the eroded hilly phase of Decatur 
silty clay loam; and Bolton loam and its eroded phase. Insofar as man- 
agement requirements are concerned, the essential differences between 
these soils and those of group 6 are due chiefly to the stronger slopes of 
this group, although the Fullerton soils are generally somewhat low in 
fertility as compared with most of the soils in group 6. These are soils 
of low to moderate fertility on hilly upland slopes (12 to 25 percent). 
Most of them are moderately eroded, although the hilly phases of Fuller- 
ton soil and Bolton loam are virtually uneroded. Because of the strong 
slopes and present eroded condition nearly all these soils are easily 
susceptible to more erosion. The soils are easily maintained in good 
tilth except for the Decatur soil, but the hilly slopes make the soils at 
least moderately difficult to work. 

These soils are poorly to fairly well suited to crops requiring tillage. 
Moderately long rotations, including chiefly legumes, legume-grass mix- 
tures, and small grains, are best suited. Row crops can be grown once 
in 6 years if necessary, but if feasible from the standpoint of good farm 
management, intertilled crops may well be omitted. Corn followed by 
a smail grain seeded to a lespedeza-grass mixture for hay or pasture to 
remain 4 to 6 years is a suitable rotation. Alfalfa can be used instead 
of lespedeza and grass for the forage crop, but it is more exacting in its 
requirements for amendments. Permanent pastures of grass and legume 
mixtures will do well under good management. In some sections of 
Tennessee, peaches, apples, and strawberries produce well on soils simi- 
lar to those of this group. 

All the soils in this group are deficient in lime, phosphorus, nitrogen, 
and probably potassium. Moderate quantities of lime and phosphorus 
are needed in all rotations, and probably potash where alfalfa is in 
the rotation. After these soils have been improved sufficiently to sup- 
port good stands of legumes, nitrogen may not be needed where legumes 
make up a large part of the rotation, although small to moderate quan- 
tities applied to row crops and small grains in the rotations will likely 
give increased yields. Barnyard manure is a good source of both nitro- 
gen and potassium for all crops and also serves to increase humus and 
improve the water retaining properties of the soils. It should be 
supplemented, however, with phosphate fertilizer to obtain the proper 
balance of plant nutrients. Increased yields and improved quality of 
alfalfa can probably be obtained by small applications of boron to 
many of the soils. 

Good tilth is rather easily maintained in most of these soils, and tillage 
can be accomplished over a fairly wide range of moisture conditions 
except on the Decatur soil, which has rather exacting tillage require- 
ments. Contour tillage is essential to the good management of the 
soils in this group, and where feasible strip cropping is a desirable 
practice, especially on the longer slopes. Terracing is not practicable 
on the strong slopes. The soil should remain bare of vegetation as little 
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as possible and winter cover crops are needed on places that would 
otherwise remain unprotected. 

Although these soils can be used under careful management for grow- 
ing tilled crops, they are probably better suited physically to permanent 
pastures. Pastures will respond well to moderate applications of lime 
at relatively short intervals after an initial heavy application. They 
should also receive moderate to large applications of phosphorus. Ap- 
plication of potash may aid in obtaining a good stand of pasture plants; 
but after establishment of a good sod, scattering of droppings will likely 
provide sufficient potassium. A contour seeder is well suited to making 
the initial seedings and fertilizer applications, but subsequently the only 
special practice for conserving moisture and soil material ordinarily 
needed is careful control of grazing during periods of extreme moisture 
conditions. At these times overgrazing may impair soil tilth and dam- 
age the pasture stand to the extent that areas will be left bare of vege- 
tation and subject to sheet and gully erosion. As on soils of other 
groups, weeds and brush can be controlled by occasional mowings. 


GROUP 11 


Group 11 includes Atkins fine sandy loam, Guthrie and Melvin silt 
loams, and Tyler very fine sandy loam. These soils are on bottom 
lands, terraces, and in depressions. They have nearly level slopes and 
poor drainage, both on the surface and internally; are relatively low in 
content of lime, plant nutrients, and organic matter; and are generally 
strongly acid except for the Melvin soil, which is typically moderately 
high in natural fertility and only slightly to medium acid. 

These soils are poorly suited to crops requiring tillage and may be 
expected to produce only small yields of most crops, even where they 
are drained artificially. If they are used for crops, corn and hay are 
probably best suited to them. Sorghum and soybeans can also be grown 
on the artificially drained areas. Crops will probably respond to fairly 
heavy applications of lime, phosphorus, and potash. Nitrogen can be 
maintained with leguminous hay crops, as alsike clover, or by commer- 
cial fertilizer. 

Pastures are generally fair to poor, but they can be greatly improved 
if the soils are drained and limed; fertilized heavily with phosphorus 
and probably potash on the Atkins, Guthrie, and Tyler soils; and grazed 
moderately close. Clipping to eradicate weeds and scattering of drop- 
pings are other good practices needed by pastures. Where undrained, 
pastures can be expected to be improved by the practices suggested, 
but water-tolerant wild grasses, sedges, and other plants would make a 
large part of the herbage; whereas if the soils are drained, the more 
desirable tame grasses and legumes would be dominant in the pasture 
mixture. 


GROUP 12 


Included in this group are the following soil types, phases and mis- 
cellaneous land types: Armuchee silt loam and its steep phase; Armu- 
chee silty clay loam, eroded and eroded steep phases; Colbert silty clay 
loam, eroded rolling phase; Decatur silty clay loam, severely eroded 
hilly phase; Hayter stony loam, hill phase, eroded hill, steep, and eroded 
steep phases; Sequoia shaly silty clay loam, severely eroded phase; 
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Talbott silty clay loam, eroded hilly and severely eroded hilly phases; 
Waynesboro very fine sandy loam, eroded hill phase; Rolling stony 
land (Talbott soil material) ; Hilly stony land (Talbott soil material) ; 
and Hilly stony land (Colbert soil material). These soils have hilly 
and steep slopes except for the eroded rolling phases of the Colbert and 
Montevallo soils, the severely eroded phases of the Sequoia and Talbott 
soils, and the Rolling stony land (Talbott soil material). Most of them 
are on uplands, but the Hayter soils are on colluvium and the Waynes- 
boro on old high terraces. 

Practically all these soils are derived from materials at least partly of 
limestone origin except the Montevallo soil, which is from acid shale 
materials. All the soils are moderately to severely eroded except Armu- 
chee silt loam and its steep phase, and the hill and steep phases of 
Hayter stony loam. Eroded phases of the stony land types are not 
mapped, but in most places they are eroded to some extent, in fact, 
some of them may be areas of shallow soil so much eroded that rock 
outcrop forms a significant part of the land area. All these soi's are 
moderately to strongly acid, but they are for the most part at least 
moderately fertile as compared with other soils on hilly and steep slopes. 
Under grass cover most of them absorb and retain moisture fairly well. 

All the soils in this group are considered poorly suited to crops requir- 
ing tillage because of some one or more of such unfavorable features as 
strong slope, stoniness, serious erosion and susceptibility to further 
erosion, strong acidity, and deficiencies in essential plant nutrients and 
moisture. Most of the soils, however, respond well to a good system of 
pasture management and can well be used for pasture production. 

Most of the native pastures consist largely of broomsedge and other 
wild grasses, but the liberal use of lime and phosphorus will permit the 
establishment of good pastures of tame grasses and legumes. In some 
places potash applications may be necessary also to obtain good sods. 
but after the stand is established, scattering of droppings will probably 
furnish sufficient of this essential element. Clipping a few times each 
season will do much to control weeds and brush and remove excess 
herbage. 

Careful control of grazing is necessary during periods of adverse 
moisture conditions. During periods of heavy rainfall too much grazing 
will result in trampling of the pasture plants and puddling of the surface 
soil so that water runs off and erodes the soil rather than being absorbed. 
Too close grazing in the drier summer months will also result in damage 
to the pasture stand, thereby denuding the soil and exposing it to 
erosion by subsequent rains. 

Tnitial seedings of pasture and fertilizer applications can well be made 
with a contour seeder. Otherwise, on well-managed pastures, practices 
for conserving soil material and moisture are not ordinarily needed; 
although stabilization of gullies by suitable structures may be essential 
to establishing and maintaining good pastures on many of the soils. 
Thin shading by widely spaced walnut and black locust trees is bene- 
ficial to many of the pastures. 

In places the need for land may make necessary the use of some of 
the soils for cropland, even though they are not well suited physically 
to such use. Where so used. extremely careful management is needed 
to avoid serious depletion of the soils. Long rotations consisting largely 


GRAINGER COUNTY, TENNESSEE 177 


of close-growing hay and small-grain crops are best suited to the soils. 
A 7- to 10-year rotation, including 1 year of an intertilled crop followed 
by small grain seeded to a legume or legume-grass mixture can be used, 
or small grain for a year followed by several years of hay or pasture is 
a good cropping system. 

Lime and phosphorus in moderate to large quantities at moderately 
long intervals are essential to the production of legumes and the better 
types of grasses. If small to moderate quantities of potash are applied 
to the row crop and the small grain, sufficient residual effect will be 
obtained to supply the requirements of the sod crop on most soils. 
Barnyard manure is a good source of both nitrogen and potassium and 
also helps to improve the physical properties of the soil by increasing 
the humus. 

Wherever feasible, all tillage operations should be on the contour. 
Terracing is not practicable on these hilly and steep, comparatively 
shallow soils, but on the longer slopes a system of strip cropping may 
be a useful means of conserving water and soil material. Gullies can 
be stabilized by the use of check dams or other structures and by use 
of vegetation. 


GROUP 13 


Group 13 includes Bolton silty clay loam, severely eroded phase; 
Bolton loam, steep and eroded steep phases; Clarksville fine sandy loam, 
eroded hilly phase; Clarksville cherty fine sandy loam, hilly and eroded 
hilly phases; Clarksville cherty silt loam, hilly and eroded hilly phases; 
Fullerton cherty fine sandy loam, hilly and eroded hilly phases; Fuller- 
ton cherty clay loam, severely eroded phase; Fullerton fine sandy loam, 
severely eroded hilly phase; Fullerton cherty silt loam, hilly, and eroded 
hilly phases; and.Montevallo shaly silt loam, eroded rolling phase. These 
are coarse- to medium-textured soils of moderately low to low fertility 
on hilly and steep slopes. All are on uplands and are derived from 
parent material weathered chiefly from cherty dolomite or dolomitic 
limestone, except the Holston, which is derived from old stream allu- 
vium on old relatively high terraces. Most of them are moderately to 
severely eroded except Bolton loam, steep phase, and the hilly phases 
of Clarksville and Fullerton cherty silt and fine sandy loams that are 
in forest. and are virtually uneroded. All these soils are low in lime, 
organic matter, and mineral plant nutrients, although the Bolton are 
somewhat more favorable in these respects than the others. Most of 
them are somewhat droughty because of the rapid loss of water through 
runoff on the strong slopes and the rather open porous nature of the 
soils themselves. 

Because of their unfavorable physical properties, these soils are not 
considered suited to crops requiring tillage, but under a good system of 
management they produce satisfactory pastures. The present pastures 
on most of these soils consist largely of broomsedge and other native 
grasses and weeds, but by liberal applications of lime and phosphorus 
good stands of legumes and tame grasses can be obtained. Many areas 
are also deficient in potassium, and potash fertilizers also will be 
required by the legumes with more exacting nutrient requirements; 
although after sods are established, the scattering of droppings may 
insure enough of this element. 
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Small applications at rather frequent intervals of all amendments on 
these soils is preferable to infrequent large applications. Careful con- 
trol of grazing during periods of adverse moisture conditions is especially 
important. Careful grazing and the use of adequate amendments are 
effective in controlling weeds, but occasional mowings may be necessary 
to remove undesirable herbage and keep down brush. The lack of 
readily available water supplies for stock may limit the usefulness of 
many areas for pasture. 

Although these soils are poorly suited to growing tilled crops, the 
need for cropland may require their use for this purpose in some places. 
When so used, management practices for supplying lime, phosphorus, 
and potassium; maintaining or increasing nitrogen and humus; and 
conserving soil moisture and soil material are needed to maintain 
productivity. 


SOIL ASSOCIATIONS 


Ficurs 2~Aereal extent and geographic distribution of associations of physical 
land classes in Grainger County, Tenn. 


1. Waynesboro-Holston-Bruno. 6. Armuchee-stony land (Talbott 

2. Decatur-Talbott-Sequoia. and Colbert materials). 

3. Stony land (Talbott and Colbert 7. Muskingum-Jefferson-Philo. 
materials). 8. Muskingum-rough stony land 

4, Fullerton-Clarksville-Bolton. (Muskingum material). 


5. Sandy Fullerton-sandy Clarks- 
ville-Bolton, 
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A soil association may be considered a group of soils occurring 
together in a characteristic pattern; it may also be considered a land- 
scape definable as to the kind, proportion, and distribution of its com- 
ponent soils. In either case it may consist of only a few or of many 
soils, all of which may be either similar or representatives of differing 
types. In all soil associations, however, there is a certain uniformity 
of soil pattern. 

The uses of soil association maps differ from those of detailed soil 
maps. For example, their scale does not allow sufficient information 
for the study of individual farms or for the planning of farm operations. 
Like other simplified or generalized soil maps they serve especially to 
give a picture of the soil resources of a larger area, as 8 community, a 
county, a State, or a valley region. Soil association maps should be 
useful in regional studies of agricultural production or of the manage- 
ment adjustments that may be necessary in such production. 

The eight soil associations designated in figure 2 are as follows: 
1, Soils developed on first bottoms and stream terraces; 2, 4, and 5, soils 
of the upland developed over limestone, a considerable acreage of which 
is suitable for crops requiring tillage; 3 and 6, soils of the upland devel- 
oped over limestone, too stony for tillage; and 7 and 8, soils of the upland 
and associated colluvium over sandstone. 


J. WAYNESBORO-HOLSTON-BRUNO ASSOCIATION 


All the areas of the Waynesboro-Holston-Bruno association are adja- 
cent to the Holston River. This group consists of soils developed on 
first bottoms and associated stream terraces, and the principal series 
represented are the Waynesboro, Holston, Bruno, and Sequatchie, with 
less extensive areas of Lindside and Huntington, and small included 
areas of soils of the upland. In general the relief is smooth, the slope 
ranging from nearly level to rolling, occasional narrow strips having 
a slope of 12 to 30 percent. The soils are moderately productive, work- 
ability is good, and conservability is fair to very good. Second- and 
Third-class soils predominate, with limited areas of First- and Fourth- 
class soils intermingled. A large part of this association is used for 
crops, chiefly corn, small grains, hay, and tobacco. The rest is used 
for pasture. 


2. DECATUR-TALBOTT-SEQUOIA ASSOCIATION 


The Decatur-Talbott-Sequoia association occupies parts of Richland 
and Clinch Valleys, which are of limestone. It consists of a relatively 
intricate pattern of (1) soils developed over high-grade limestone, chiefly 
Decatur, Dewey, and Talbott; (2) soils developed over intetbedded 
limestone and shale, chiefly Sequoia; (3) soils developed from acid shale, 
Montevallo; and (4) soils developed on alluvium and colluvium, chiefly 
Emory, Hayter, Leadvale, and Lindside. 

Areas of this association have an undulating to strongly rolling sur- 
face, with occasional small areas having a slope of more than 12 percent. 
A few areas are too stony for tillage. The suitability of the soils for 
agriculture ranges widely. First-, Second-, and Third-class soils pre- 
daminate, with smaller acreages of Fourth- and Fifth-class soils inter- 
mingled. The First-class soils are very productive, easily worked and 
conserved, and are suited to relatively intensive use; the Second- and 
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Third-class soils in general are lower in productivity and their conserv- 
ability is only fair because of the difficulty of controlling runoff. The 
workability of the Second- and Third-class soils varies greatly according 
to the slope and degree of erosion. 

A large part of this association is cleared and used for corn, small 
grains, hay, tobacco, and pasture. Yields are relatively good, and a 
large part is well suited to pasture and hay legumes and grasses. 


3. STONY LAND (TALBOTT AND COLBERT MATERIALS) ASSOCIATION 


The stony land (Talbott and Colbert materials) association lies in 
three relatively long narrow strips in limestone valleys that cross the 
county from northeast to southwest. It consists chiefly of land types 
too stony to be tilled, although there are included significant though 
limited areas of Talbott, Colbert, and Lindside soils suited to crops 
requiring tillage. The surface is chiefly undulating to hilly, with large 
parts having a slope of about 12 percent. Much of the group consists 
of Fourth-elass soils with a limited acreage of the Second- and Third- 
class intermingled. In general the association is not well suited to 
crops but is well suited to good quality grazing, especially where lime 
and phosphorus are applied. 


4, FULLERTON-CLARKSVILLE-BOLTON ASSOCIATION 


The Fullerton-Clarksville-Bolton association occupies the cherty 
ridges in the northwest half of the county. Developed over dolomitic 
limestone, the soils are predominantly of the Fullerton and Clarksville 
series, with a moderate acreage of Bolton and Greendale soils inter- 
mingled. In general the surface is that of a broadly rounded ridge 
land, the slope ranging from rolling to hilly and steep, though much of 
the landscape has a slope of 12 to 45 percent. The soils have moderate 
to low fertility, and a great part of the acreage is moderately cherty. 
All of the soils are relatively deep to bedrock. Fourth- and Fifth-class 
soils predominate, and the Second- and Third-class occupy approxi- 
mately a fifth of the area. 

About two-thirds of this association has been cleared and is being 
used for general farm crops and unimproved pasture or is idle. The 
remaining steep part is in forest. Corn, small grains, certain hay crops, 
and tobacco are the chief crops. Inasmuch as the soils are of low fer- 
tility and are rolling to steep, they require a high level of management 
if they are to be maintained in a productive state. They are suited to 
general farming, with moderately long rotations on the soils suited for 
tillage and permanent pasture on the Fourth-class soils. These soils 
are not so well suited to pasture legumes and grasses as are those of the 
first three associations. 


5. SANDY FULLERTON-SANDY CLARKSVILLE-BOLTON ASSOCIATION 


The sandy Fullerton-sandy Clarksville-Bolton association occupies a 
broad belt comprising a large part of the southeastern half of the county. 
The soils are developed over dolomitic limestone in which are sandy or 
arenaceous layers of dolomitic limestone. In several respects this asso- 
ciation is similar to the Fullerton-Clarksville-Bolton association, but 
differs chiefly in having a notable content of sand. The surface is that 
of a broadly rolling ridge land, the slope ranging from rolling to hilly 
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and steep (12 to 45 percent) (pl. 8). The soils are of low to moderate 
fertility, and a large part of them is cherty. All are relatively deep to 
bedrock. Fourth- and Fifth-class soils predominate, but Second- and 
Third-class soils occupy more than a third of the area. About three- 
fourths has been cleared and is used for crops or unimproved pasture. 
The remainder, chiefly on the steepest areas, is in forest. 

Corn, small grains, certain hay crops, and tobacco are the chief crops 
grown. Inasmuch as the soils are of low fertility and are rolling to 
steep, they require a high level of management if they are to be main- 
tained in a productive state. They are suited to general farming, with 
a fairly long rotation on the soils suitable for tillage and permanent 
pasture on the extensive acreage of Fourth-class soils. These soils are 
less well suited to pasture legumes and grasses than are those of the 
first three associations. 


6. ARMUCHEE-STONY LAND (TALBOTT AND COLBERT MATERIALS) 
ASSOCIATION 


The Armuchee-stony land (Talbott and Colbert materials) association 
occupies three belts that extend across the county from northeast to 
southwest. They consist chiefly of stony land types and soils that are 
very shallow to bedrock limestone and shale. These belts are steeply 
sloping and their surface drainage is to the northwest. Because of 
strong slope, stoniness, and shallow depth to bedrock very little of this 
association is suitable for tillage. The less steep and less stony areas, 
which represent more than 50 percent of the acreage, are well suited to 
permanent pasture. A considerable part of the land is cleared and used 
for this purpose, and the rest is in cut-over hardwood forest. 


7. MUSKINGUM-JEFFERSON-PHILO ASSOCIATION 


The Muskingum-Jefferson-Philo association occupies the irregular 
valley between Clinch Mountain and Poor Valley Ridge. It consists 
of soils on colluvium and alluvium washed from the adjacent areas of 
Muskingum soils and includes limited areas of the less steep Muskingum 
soils on the lower slopes of the two ridges. The surface ranges from 
nearly level on the narrow strips of Philo soils along the creeks to hilly 
on the Jefferson and Muskingum. Probably half the acreage is cleared 
for general subsistence crops and unimproved pasture. The fertility is 
low and the yields are small. 


8. MUSKINGUM-ROUGH STONY LAND (MUSKINGUM MATERIAL) 
ASSOCIATION 


The principal areas of the Muskingum-rough stony land (Muskingum 
material) association occupy Poor Valley Ridge, Log Mountain, and a 
large part of Clinch Mountain. Much of the northwest slope of Clinch 
Mountain is in the Armuchee-stony land (Talbott and Colbert material) 
association. That part of the association on Poor Valley Ridge is over 
acid shale and fine-grained sandstone; that on Log Mountain is over 
interbedded acid shale and fine-grained sandstone, a considerable part 
of which is somewhat purple; and that on Clinch Mountain is over 
coarser grained sandstone. A large part of this association consists of 
soils very shallow to bedrock; and stony land types, consisting of sand- 
stone material. The surface is steep and very little acreage is suitable 
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either for crops or for pasture because of the very low productivity and 
the impracticability of carrying on field operations. Much of the acre- 
age is under deciduous cut-over forest, to which it is best suited. 


WATER CONTROL ON THE LAND 


Water control on the land consists of practices having to do with the 
regulation of runoff and with the maintenance of soil-moisture condi- 
tions favorable for the growth of a particular crop or group of crops. 
These practices include (1) protection from floods, (2) artificial drain- 
age, (3) irrigation, and (4) control of runoff. 

Little has been done to protect areas from floods, except that Cherokee 
Reservoir now makes the bottom lands along the Holston River below 
the dam immune from overflow. Considerable damage is done occa- 
sionally by overflow of streams throughout the rest of the county. Most 
floods occur early in spring, before crops are on the land, and flooding 
is not so serious a problem as on areas farther from the source of the 
streams. 

Artificial drainage of some areas of poorly drained soils has been 
accomplished by ditching, but drainage is not a serious problem on most 
farms. Little tiling has been done. 

Little irrigation is done at present, although it doubtless would in- 
crease crop production on many soils in dry seasons. Its use to supple- 
ment rainfall might prove economically feasible under some conditions, 
especially on gardens and on truck crops and other crops of high value. 

Maintaining favorable soil-moisture conditions for plants and con- 
trolling runoff are the problems of major importance in the control of 
water on the land. Many soils are capable of improvement as regards 
increased absorption and retention of moisture and many are of such 
nature as to cause more rapid runoff than is desirable. 

There may be two direct undesirable results from runoff: (1) Loss of 
water that could have been useful to plants, and (2) loss of soil. Loss 
of water always results; loss of soil material may or may not accompany 
it. Of the two, the loss of soil material is the most apparent because it 
leaves an eroded condition and its effects are generally cumulative. It 
is not a thing to be corrected by itself, however, because the loss of useful 
water and loss of soil material are intimately associated in their causes, 
in their effects one on the other, and in the practices designed for their 
control. The conservation of both is based on the proper control of the 
water on the land. 

In the area of the Tennessee Valley, of which Grainger County is a 
part, a series of dams has been constructed to control and use the water 
in the streams for social betterment. These dams make navigation 
possible on the waterways, decrease floods by regulating the volume of 
flow, and provide a head of water for the production of electric energy. 
Their effectiveness is dependent to a large extent on their ability to 
regulate the volume of flow of the large streams. Most of the streams 
are feeders on the main river system, and any measures that regulate the 
flow of water from the land they drain increase the effectiveness of the 
entire system of dams. Moreover, the principal means of controlling 
floods on these feeder streams is through holding the water on the land 
where it falls. 
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Water is a natural resource to be exploited, both on the land and in 
the streams. It is necessary for the growth of plants, and even in a 
region of high rainfall, as in Grainger County, lack of water is com- 
monly a limiting factor in the growth of plants during certain periods 
of the year. Any measures that result in a more nearly adequate and 
even supply of water during the growing season will promote increased 
production of the plants on which the people on the land depend for 
their livelihood. 

The effective use of water by plants is conditioned on other factors 
that may limit crop production, and commonly one of the major limiting 
factors in this county is the supply of mineral plant nutrients. If the 
water that falls on the land is to be used most effectively by plants, it 
must remain in the soil in quantities sufficient for their needs, an ade- 
quate supply of plant nutrients must be available, the physical condition 
of the soil must be suitable for the root systems, and insects, diseases, 
and pests must be controlled. 

Runoff is retarded by vegetation in proportion to the density of the 
cover and the tendency of the vegetation to induce a soil condition that 
favors the absorption and retention of water. In addition, the vegeta- 
tive cover, its root system, and its debris decreases the loss of soil 
material in the runoff that does occur, by reducing the rate of runoff 
and by binding the soil particles. Forests are very effective in this 
respect; sod-forming plants, as hay and pasture grasses and legumes, 
also are effective; small grains and other close-growing crops are some- 
what less effective; and intertilled crops are generally least effective. 

Several soil characteristics have a direct bearing on the problem of 
tunoff control. Of these, slope is of outstanding importance. Other 
characteristics being similar, steep-sloping soils are the most susceptible 
to damage by runoff and have the most restricted suitability for agri- 
cultural use, whereas those that have a smooth or nearly level surface 
are the least susceptible to such damage and in general have the greatest 
range in suitability for agricultural use. Other soil characteristics 
having an important bearing~on the problem of runoff control are con- 
sistence, texture, and depth to bedrock. In general, land use and crop 
rotations should be adjusted as to protect the soils against runoff hazards. 

To be most effective, the vegetative cover on crop and pasture land 
should be vigorous in growth. Useful management practices to this end 
are suitable applications of lime, manure, and fertilizers and the use of 
legumes in the rotation. Agricultural lime supplies the plant nutrient 
calcium and adjusts the acidity of the soils. Manure supplies nitrogen, 
potash, and organic matter and aids in maintaining a good physical 
condition of the soil. Mineral fertilizers supply nitrogen, phosphorus, 
and potash and may be used to supply minor nutrient elements. 
Legumes, if properly inoculated, extract nitrogen from the air, and their 
et systems add organic matter and aid in maintaining good soil con- 

itions. 

These practices promote vigorous growth of crops in the rotation, 
which is desirable not only from the standpoint of control of runoff but 
also of effective use of soil water for crop production. 

The soil should be so tilled as to be left in a condition that will retard 
runoff and favor absorption of water, and at such times and in such 
manner as to leave it bare of vegetation as little of the time as possible, 
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Contour tillage is desirable on many slopes to retard the rate of runoff. 
Contour strip cropping may be desirable on the steeper slopes, and it is 
generally most feasible and most desirable on long slopes. 

Engineering methods of water control, as terracing, are commonly 
expensive. Terracing leaves many soils in such condition that they 
can be restored to high productivity only after considerable effort. 
Terraces also require maintenance. Such practices have a place in 
water control under certain conditions, but they are generally to be 
resorted to only where runoff cannot be controlled by other methods, 
which consist essentially of good soil management for good production. 

As in all other forms of land management, the best method for the 
control of water depends not on the soil alone but on the particular 
conditions that exist within the farm unit. Each farmer should choose 
that particular combination of practices that fulfills the requirements 
of his farm unit and provides the maximum of water control that is 
feasible. Moreover, he should choose practices that provide not only 
the maximum water control but also the proper medium for the growth 
of plants and the plant nutrients necessary for efficient use of the water 
thus conserved. Effective control of water is obtained on many farms 
and can be obtained on many more by the use of soil management prac- 
tices that would ordinarily be considered sound from the standpoint of 
efficient production. 

The contro! of water is thus not an isolated problem. It involves all 
the practices of good soil management that would ordinarily be em- 
ployed and is a part of successful crop production. It can be accom- 
plished largely through good farming practices, including the proper 
choice and rotation of crops, proper fertilization and tillage, the control 
of insects, pests, and diseases, and, in some places, application of engi- 
neering methods. 


FORESTS *° 


The first settlers found Grainger County an unbroken forest, a com- 
mon hunting and fighting ground of the Indians and abounding in elk, 
buffalo, bear, deer, turkeys, and other game and many kinds of fur 
and other small animals. There were no sawmills in the early nine- 
teenth century and most of the building material was hewn logs and 
puncheon floors. Logrolling and house raising were community festivi- 
ties. A log schoolhouse might have a huge fireplace across almost one 
entire side of the building, backless benches of rude hewn poplar slabs 
through which holes had been bored for the legs, and no desks. Ata 
later period logs were rafted down the rivers to Knoxville and other 
places where lumber manufacturing facilities had been established. 

An income of $23,772 was received by the 133 farms reporting forest 
products sold in 1939. Based on the number of farms reporting wood- 
land in 1989, the average size of farm woodland is 28 acres. Approxi- 
mately 46 percent of the land area of the county is in forest (11), of 
which 56 percent is farm woodland, 38 percent private nonfarm forest, 
and 6 percent public forest adjoining the Clinch River. A great part 
of the soils suitable for crops has been cleared. In fact, there is evidence 
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of land being recleared a second time after abandonment following the 
initial clearing. 

Of the timber producing areas 36 percent is upland hardwoods 
(10), 7 percent oak-chestnut, 53 percent yellow pine-hardwoods, and 
4 percent cedar hardwoods. As a further indication of the size and 
stage of development of the timber resources of the county, 17 percent 
of the total area in forest is classified as saw timber, 76 percent as cord- 
wood, and 7 percent as below cordwood. 

Although Clinch Mountain proper and Poor Valley Ridge are defi- 
nitely in yellow pine-hardwoods, there is no exact correlation between 
soil association and broad forest type. This forest type likewise extends 
roughly east and west of Highway 32 to the Holston River. It also 
occupies the northeastern segment of the sandy Fullerton, sandy Clarks- 
ville, and Bolton soils as well as the Skinfoot Ridge cut off by the 
Cherokee Reservoir. Otherwise the prevailing forest type is upland 
hardwood so that these two types merge one into the other. Oak- 
chestnut oecurs on Hinds Ridge and on Log Mountain, interspersed in 
general with upland hardwoods, which in turn are associated with yellow 
pine-hardwoods. Cedar-hardwoods are found on Talbott and Colbert 
stony land. 

Fullerton soil types—cherty silt loam, steep phase; cherty silt loam, 
eroded steep phase; and cherty silty clay loam, severely eroded steep 
phase—on Hinds and Copper Ridges of the Fullerton-Clarksville-Bol- 
ton association are either now in forest or to a very large extent 
abandoned to forest following the original clearing. A similar condi- 
tion holds for Fullerton cherty fine sandy loam, hilly phase, and Fuller- 
ton cherty clay loam, severely eroded hilly phase, south of Richland 
Knobs. Species characteristic of upland hardwoods—black, southern 
red, scarlet, post, and northern red oaks, pignut and white hickories, 
yellow-poplar, black tupelo, basswood, and dogwood—predominate, 
along with varying percentages of shortleaf and Virginia pines. The 
eroded condition of Clarksville cherty silt loam, eroded hilly phase, on 
Hinds and Copper Ridges resulted from lack of proper management 
following the original clearing of the oak, hickory, poplar, sourwood, 
and occasional pines of the upland hardwoods. Clarksville cherty silt 
loam, steep phase, practically all of which is in forest, illustrates the 
proper land use in contrast with Clarksville cherty silt loam, eroded 
steep phase, cleared and row-cropped. The deciduous forest is likewise 
present on Clarksville cherty fine sandy loam, hilly phase, and absent 
on the eroded hilly phase, all of which has been cleared and much of it 
again abandoned to forest and unimproved pasture. 

Clarksville cherty clay loam, severely eroded hilly phase, largely in 
the Skinfoot Ridge, occasionally contains gullies 2 to 4 feet deep. The 
Bolton soils where undamaged by erosion support a growth of better 
quality timber, as well as a more valuable composition than exists on 
types of Clarksville classified as Fifth-class soils. Rough stony land 
(Talbott soil material) is wooded for the most part, dominantly with 
deciduous types, including yellow locust, redeedar, and yellow-poplar. 
Such land types as Hilly stony land (Colbert soil material) and Lime- 
stone outcrop, of low yield even in forest, support primarily a growth of 
redcedar as the best species. 

The steep and very steep phases of Armuchee silt loam are forested 
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and classified as upland hardwoods, while the shaly silty clay loam, 
severely eroded steep phase, represents areas of these soils that have 
been cleared and are mostly abandoned to forest and unimproved pasture. 
The primary use classification of the Muskingum soils and of Rough 
stony land (Muskingum material) is forest, since the soils are adapted 
neither to crops nor to pasture. All phases and land types of Musk- 
ingum, including Rough stony land (Muskingum soil material), Sand- 
stone outcrop, and Hector stony fine sandy loam on Clinch Mountain 
and Poor Valley Ridge, should be managed as forest. Likewise the 
Lehew soils, mostly on Log and Lone Mountains, should be managed 
as forest as well as most of the Montevallo soils. 

The number of sawmills operating in 1909 was 23 (6, 9), in 1912, 12, 
and in 1942, 32, of which 2 were idle that year. In 1939 the production 
of lumber amounted to 2,900 M 1! board feet of pine and 3,235 M board 
feet of hardwood, while in 1942 production was 2,600 M and 2,733 M, 
respectively. The production of pine pulpwood in 1941 was 1,400 cords; 
hardwood pulpwood, 900 cords; and chestnut extract wood used for 
pulp, 5,200 cords. 

In 1940 saw timber volume at the beginning of the year was 5,085,000 
M board feet, drain for the year 214,000 M board feet, and growth 
55,000 M board feet, ending the year with an inventory of 4,925,000 
M board feet. Cordwood volume was 12,820,000 cords; drain, 574,000 
cords; and growth, 987,000 cords; with a final figure of 13,233,000 cords 
of small-sized material. Even though cordwood shows an increase it 
should be remembered that more than half the trees will be crooked, 
defective, or otherwise unsuited for potential saw timber, but instead 
should be used as pulpwood, chemical wood, fuelwood, posts, and 
similar purposes. 

The area under organized fire protection in the county is 79,360 acres, 
radiating from the forest-fire tower on Clinch Mountain north of Avon- 
dale Springs. The 5-year record, 1939-43, shows a total of 71 fires, 
19 caused by brush burning and 15 incendiary, the 2 principal causes. 
The total area burned over was 4,731 acres, or an average of 66 acres 
per fire. Fire control is necessary to satisfactory forest production and 
to maintenance of maximum soil porosity and erosion control. Control 
of grazing is necessary for similar reasons. The timber-producing 
capacity is gradually destroyed by repeated browsing and final curtail- 
ment of tree reproduction so that natural regeneration of the stand is 
prevented. Compaction of the soil, disturbance of humus, and result- 
ing interference with soil porosity lessen water absorption. 

The progressive deterioration of the forest resource must be halted. 
A much greater value must be placed on the potential crop of saw-timber 
trees. The cut-over woodland and forest contain much cull timber, 
which hinders the development of these potential crop trees. Farm 
woodlands can be materially improved by using such inferior trees for 
fuel and other minor farm needs. They should be cut for pulpwood 
or chemical wood, reserving the vigorous individuals with developed 
crowns to grow into more valuable products. Such improvement :e- 
solves itself into systematic cutting and use of crooked trees, short 
bushy-topped ones, unsound culls, and slow-growers, reserving the 
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straight, tall, well-crowned individuals, free from defect, for growth 
into final crop timber. 

Second-growth stands on eroded and once cleared and cultivated land 
are composed largely of shortleaf pine; in the mixture is Virginia pine, 
a more prolific producer of seed and one utilizing drier and less favor- 
able sites. Shortleaf pine seeded by natural means displays a remark- 
able ability to establish itself on situations where the mineral soil is 
exposed, provided seed trees are present and so spaced that proper seed 
dissemination can be effected by the wind at the time the cones open 
early in fall. Stands to increase the rate of growth of this kind can 
be improved by judicious thinning when the trees are small and the 
risk from southern pine beetle damage is decreased. Erosion in such 
thickets is checked, and the process of litter and humus accumulation 
begins to rebuild the soil. 

Occasions arise when it is necessary to resort to forest-tree planting, 
particularly on the Fourth- and Fifth-class soils that are severely 
eroded. Every particular situation presents a specific problem to be 
solved. The technique of tree planting to insure success includes cer- 
tain essential advance preparation, which is agreed on with the land- 
owner at the time a preliminary examination of the area is made. This 
preparation includes breaking and mulching galled areas, building simple 
low-brush check dams in gullies, and plowing contour furrows. During 
the period 1936-41 a total of 101 projects involving 536 acres was re- 
claimed with seedling stock of black locust and shortleaf pine. 

It is of first importance as a part of the preliminary examination of 
any area that pioneer species be selected that suit the characteristics 
of the particular soil, including degree of erosion, exposure, and other 
local features. Although farmers many times specify locust, because 
of their farm needs for fence posts, pine, usually shortleaf, is better 
adapted to the severe growing conditions encountered on lands desig- 
nated for use-as forest. Black locust does well’ in gullies in the moist 
well-aerated soil material accumulated behind simply constructed check 
dams; it follows therefore that a large proportion of areas need black 
locust for the silting basins in the gully bottoms and shortleaf pine for 
the eroded strips and between the gullies. Heavy dependence, there- 
fore, must be placed on shortleaf pine on most of the eroded lands except 
where intensive land preparation and fertilization with phosphate war- 
rant the use of black locust. 

Shortleaf pine should be the principal species, with black locust an 
alternate under certain favorable conditions of preparation and ex- 
posure, for use on Bolton silty clay loam, severely eroded steep phase, 
and the eroded phases of Fullerton and Clarksville soils. Rough gullied 
land (limestone residuum) is primarily a land-reclamation problem in 
connection with which black locust is a valuable ally along with pines 
and other selected species present on similar adjoining areas. Still 
more dependence must be placed on pine on the eroded members of the 
Armuchee series. On Rough gullied land (shale and sandstone resi- 
duum), shortleaf pine should be used wherever conditions permit. 
Where the site is particularly difficult for establishing a forest cover, 
Virginia pine should be used. It should be emphasized in every in- 
stance that conditions of site should be the deciding factor in the selec- 
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tion of species, because production of trees not adapted to a situation 
will be unsuccessful. 

Forest has important indirect benefits aside from the production of 
wood products, especially on areas of land subject to erosion. A pro- 
tective layer of forest litter absorbs the impact of the falling drops 
of water, preserving the tiny pores and channels between the soil 
particles as the water makes its way downward. Fungi, bacteria, 
and tiny animals that consume the litter and each other result 
in a dark-brown colloidal substance called humus, which when carried 
downward into the mineral soil by percolating water improves both 
physical structure and fertility. This litter and humus has in addition 
great ability to absorb water directly. Porosity is further achieved 
by the channels left after the decay of dead roots. Highly beneficial 
also is the soil-binding function of the surface roots, the densest network 
of which is found in the lower parts of well-developed litter layers. 
Where the forest cover is properly maintained, second-growth forested 
ou does not lose its porosity unless overgrazed or the litter is destroyed 

y fire. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on the parent material deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given point depend 
on (1) the physical and mineralogical composition of the parent ma- 
terial; (2) the climate under which the soil material has accumulated 
and has existed since accumulation; (3) the plant and animal life in 
and on the soil; (4) the relief, or lay of the land; and (5) the length 
of time the forces of development have acted on the material. The 
climate, and its influence on the soil and plants, depends not only on 
temperature, rainfall, and humidity but also on the physical character- 
istics of the soil or soil material and on the relief, which in turn strongly 
intents drainage, aeration, runoff, erosion, and exposure to sun and 
wind. 

The climate of the county is of the humid, warm, continental type, 
with a mean annual precipitation of 44.54 inches, a mean summer 
temperature of 74.3° F., and a mean annual temperature of 57°. Hav- 
ing developed in such a climate, the mature soils are highly leached, 
are low in organic matter, and have well-developed podzolic features. 
The climate, however, is practically uniform over the entire county; 
and, owing to this uniformity, differences in soils within the county 
cannot be explained on the basis of broad differences in climate. 

The forces of climate alone cannot bring about the development of 
soils. Operating alone they can only produce the parent material from 
which the soils themselves are developed. Without living organisms 
all soils would remain undeveloped and all would be azonal; they would 
be merely residual or transported products of rock weathering, and the 
action of living organisms therefore is necessary for development to 
take place. Of the living organisms influencing soil development, plants 
and micro-organisms are the ones of primary importance. The general 
tvpe of vegetation is, to a large extent, controlled by climate; and in 
this way, climate exerts a powerful indirect effect. A well-developed 
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soil is the result of the concomitant attack of both climate and vegeta- 
tion upon the parent material. Where the variation in vegetation has 
been significant, the morphology of the soil would be expected to vary 
accordingly. In Grainger County, however, the same general type of 
vegetation occurred on all the well-developed, well-drained soils. Al- 
though there were quite likely differences in the density of the stands 
and the relative proportions of each species, chiefly hardwoods prevailed 
over the entire area. Because no great differences in vegetation existed 
on the well-developed, well-drained soils, differences.in the soils ordinar- 
ily cannot be attributed to differences in vegetation. 

By direct and indirect effects, climate tends to produce similar soils 
from different kinds of parent material; and if it were not for the 
inhibiting factors of parent material itself, of relief, drainage, and, in 
some places, of vegetation, the same kind of soil would prevail over the 
entire area. Although such a uniform soil obviously does not exist, 
some general descriptive statements apply to all well-developed, well- 
drained soils of the region. Under forest vegetation, they all have a 
dark A, horizon, and most of them have an A, horizon that is lighter 
in color than either the A, or the B; the B horizon is generally uniformly 
colored yellow or red, and is finer textured than the A; or Ag horizons; 
and the C horizon is generally fine textured and variegated with red, 
brown, yellow, gray, and olive. 

According to some recent analyses of a number of soils of Jefferson 
County, which bounds Grainger County on the southeast, the silica 
content decreases and the alumina and iron oxide contents increase 
with depth. The content of organic matter is moderate in the A, 
horizon, less in the A, horizon, and very low in the B and C horizons. 
All the soils are low in bases, particularly calcium and magnesium; 
they are also low in phosphorus. Several soils of the limestone valley 
section of Jefferson County and presumably also of Grainger County, 
are high in manganese, particularly in the A, and A, horizons.. The 
manganese content is highest in the surface layer and decreases with 
depth. In general, the ignition loss is relatively low indicating that 
the bound water content is not high. These soils are medium, strongly, 
or very strongly acid in reaction. In general, the quantity of silt de- 
creases with depth, whereas that of clay increases from the A, horizon 
through the C; and the colloid content is low in the A horizon, much 
higher in the B, and highest in the C. All the soils with the above 
characteristics are considered zonal soils. 

Grainger County lies in the northern part of the zone of Red and 
Yellow Podzolic soils, near the southern boundary of the Gray-Brown 
Podzolic soils (12). The well-developed, well-drained soils of this 
county are generally considered as members of either the Red Podzolic 
group or the Yellow Podzolic group, but some of them are morphologic- 
ally similar to some of the soils mapped in the southern part of the zone 
of Gray-Brown Podzolic soils, but the red and yellow colors are gen- 
erally somewhat more prominent and the brown color less prominent. 

Throughout the entire county, a striking and consistent correlation 
exists between the soil and the kind of underlying parent rock material. 
The present relief has also been greatly influenced by the kind of con- 
solidated rocks, which differ in rate of weathering and content of 
insoluble minerals, especially silica. Thus not only the soils, but also 
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the type of relief is closely associated with the type of consolidated rock. 
To illustrate, the extensive areas underlain by fairly high-grade lime- 
stone or dolomite are generally undulating to gently rolling; extensive 
areas underlain by highly siliceous limestone and dolomite are generally 
strongly rolling or hilly; and extensive areas underlain by shale and 
sandstone are generally hilly or steep. Therefore, by exerting both 
direct and indirect effects, the character of the consolidated rocks that 
give rise to the parent material of these soils is the main factor in 
bringing about the development of different types of soils in the county. 

The general character of the rocks underlying the soils of different 
series is shown in table 6, and by referring to the column headed 
“dominant relief”, the general character of the relief of areas underlain 
by the various rocks can be deduced. The following tabulation gives 
the general correlation of the soil series of the uplands with the geologic 
formations according to the classification of the rocks contained in the 
Morristown folio (13). 


Soil series: Geologic formations t 
Muskingum............... 200. cece eee Grainger shale and Clinch sandstone. 
Armiuche? sii ici deities Yeseteiates Sevier shale. 

Stony land types?. 

Colbert penne limestone. 
Talbott 

Clarksville } 

Fullerton Knox dolomite. 
Bolton li :s cit weroe Swe tate dace ianaceas 

sequoia IIIS jNolichucky shale 
Stony land types*...............22.0655 

De rivals (oles hake. os ere i aars diate eave anee We Maryville limestone. 
Talbott iaccirccudategeeerieddinen se ete. 

Montevallo... 0.0.0... cc cece eee eee eee Rogersville shale. 
Decatur. . iat] ; 
Dewey... sn nk limestone. 
Sequoia.... 2 

MGNOW i.e oeto evel caitewia ea te Sale wlestedeies @ Rome formation. 


1 Formations are in descending order according to age, the youngest first. 

3 Miscellaneous land types are characterized by limestone outcrops. 

In the humid region, soils occurring in broad depressions or level 
or nearly level areas are generally poorly or imperfectly drained. In 
many areas, including a part of this county, however, where the under- 
lying rocks are limestone or dolomite, the subterranean drainage is good 
and the usual relation of drainage condition to relief is not manifest. 
This good subterranean drainage is probably due to the marked dip 
that the rock strata have and the numerous subterranean caverns and 
crevices. Where underlain by limestone that has a marked dip, the 
internal drainage is apparently just as good on nearly level areas as on 
hilly areas. This excellent subterranean drainage on all slopes reduces 
the influence of relief on the formation of soils and allows the con- 
solidated rocks to dominate the other factors in determining the local 
soil differences. In other words, the different responses of the different 
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rocks to the forces of climate and vegetation are responsible for the 
main local differences in well-developed and well-drained soils in the 
county. 

In Grainger County, limestone and dolomite give rise to parent ma- 
terial that in turn gives rise to the soils of the Colbert, Talbott, Decatur, 
Dewey, Fullerton, Clarksville, and Bolton series. In going from 
Decatur to Dewey to Fullerton to Clarksville, the color of the surface 
soil changes from a dark reddish brown to a light gray and the subsoil 
from a dark red to yellow. Generally speaking, the quantity of chert 
in the solum varies in the same sequence—the Decatur having least 
and the Clarksville most, and, in a general way, the dominant relief of 
these soils varies in the same sequence—the Decatur having the mildest 
and the Clarksville the strongest. However, the range in relief for 
each series overlaps considerably the relief range of adjoining series in 
this association. The Talbott and Colbert soils also belong in this 
chain; they differ from the Decatur soils, however, in a different direc- 
tion. In going from Decatur to Talbott to Colbert the solum is much 
shallower, and the subsoil is more plastic and sticky. The Bolton soils 
are similar to the Dewey in color, but their B horizons are more friable 
and their texture not so fine. Their relief is similar to those of the 
Fullerton and Clarksville series. 

As the surface geology of this region consists of very old formations 
that were faulted and folded a long time ago, it is fairly safe to assume 
that the present relief is a product of natural geologic weathering and 
erosion. Supporting this assumption is the fact that mountaintops are 
capped with the most resistant rocks and the valley floors are under- 
lain by the least resistant rocks (2). In general, the mountains are 
capped with sandstone, conglomerate, and quartzite, and the valley 
floors are underlain by limestone or dolomite. Shale gives rise to ridges 
or plains intermediate in altitude between the mountaintops and the 
valley floors. 

As an example, the valley through which U. 8. Highway No. 11W 
travels is underlain by limestone. Just north of this valley is the Poor 
Valley Ridge, which rises about 500 feet above the valley and is under- 
lain by shale thinly interbedded with sandstone. North of this ridge is 
Clinch Mountain, which rises about 900 feet above the ridge and is 
underlain by sandstone. Just north of this mountain is a valley under- 
lain by Hmestone, which is about 1,200 feet below the mountain. Just 
north of this valley is a ridge that rises about 400 feet above the valley 
and is underlain by cherty dolomite. Although this relation is not 
everywhere present, it is evident in so many places in the Great Valley 
of East Tennessee that it may be considered normal. 

On the assumption that this whole section was a peneplain before the 
present relief was formed, then it follows that the limestone underlying 
the Colbert and Talbott soils was the most soluble and most easily 
weathered of all the limestone and dolomite in Grainger County. Be- 
cause the covering at present is less over the rock underlying these soils 
than it is over the rocks underlying the Decatur, Dewey, Fullerton, 
Clarksville, and Bolton, it is reasonable to assume that the limestone 
underlying the Colbert and Talbott had the lowest concentrations of 
insoluble material, especially silica. Although the rock floor is uneven 
and rough, the average depth to bedrock probably increases going from 
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Colbert, to Talbott, to Decatur, to Dewey, to Fullerton, to Clarksville, 
to Bolton. This indicates that the content of insoluble impurities of the 
underlying limestone and dolomite increased in the same sequence. 
The insoluble impurities are mainly silica, alumina, and ferric oxide, 
but the one that appears to be chiefly responsible for the above relation 
is silica, in the form of chert and sand. 

Although some surface erosion has taken place and differences in the 
state of such erosion may be partly responsible for differences in depth 
to bedrock, the difference in average depth to bedrock cannot be ex- 
plained entirely on that basis, except for soils underlain by shale or 
sandstone. In the association of the Colbert, Talbott, Decatur, Dewey, 
Fullerton, Clarksville, and Bolton series, the depth to bedrock is more 
or less in direct opposition to what would be expected if differential 
natural erosion were responsible; that is, when the predominating slopes 
of the respective series are taken into consideration. Considering the 
high rainfall, the streams in the limestone sections are relatively scarce 
and many of them sink into underground channels. Sinks everywhere 
dot the landscape and much drainage water escapes through them. 

This condition indicates that the present relief is mainly due to dif- 
ferential dissolution and leaching of the underlying rocks; and, if this 
is true, the present covering over the rocks is the insoluble residue left 
after hundreds of feet of limestone and dolomite have been dissolved and 
leached out. The deepest coverings would, therefore, be expected where 
the limestone and dolomite had the highest concentrations of insoluble 
impurities, especially of chert and sand. As the covering became 
thicker and thicker, it served as an increasingly effective sponge in 
reducing the quantity of water leaching through the underlying rocks, 
hence the increase in altitude with increase in content of insoluble im- 
purities. The Colbert and Talbott soils, therefore, are the shallowest 
to bedrock and, at the same time, normally occupy the lowest positions 
in the valley, and Clarksville, Bolton, and Fullerton are the deepest to 
bedrock and occupy the highest positions, with the Decatur and Dewey 
soils between these two extremes. A fact of importance, however, is 
that the rocks underlying the Colbert and Talbott soils contain some 
clayey material and such rocks have been observed generally to leave 
heavy slowly permeable residual material. The natural erosion of such 
material, therefore, may be generally greater, and this accounts in part 
for the shallow depth of soil material over such rocks. 

As already pointed out, the Talbott soils are underlain by limestone 
containing some clay, but they are low in siliceous material. A de- 
scription of a typical profile is as follows: 

A,. 0 to 114 inches, grayish-brown friable mellow silt loam, slightly 
stained with organic matter. 

Ao. 11% to 7 inches, light grayish-brown to pale yellowish-brown 
silt loam to silty clay loam. The color is not uniform 
but consists of a mingling of gray, light brown, and pale 
yellow. The material readily falls apart into soft crumbs 
of various size and shape. The dark-colored aggregates 
are firmer than the light-colored ones. Roots are nu- 
merous. 

B.. 7 to 20 inches, yellowish-red to light brownish-red tight tough 
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plastic and sticky silty clay, containing some minglings 
of olive, ocherous yellow, and red. The material is dif- 
ficult to disrupt and breaks into firm, angular or blocky 
aggregates that range from 14 to 114 inches in diameter. 
The predominant size of the aggregates increases some- 
what in going from the upper to the lower part of this 
layer. Most of these are red or brownish-red on the out- 
side and yellow or olive on the inside and they have shiny 
glossy surfaces. Fine roots are relatively scarce, and 
they generally occur between the aggregates, indicating 
that they do not readily penetrate them; but large roots 
are fairly numerous. 

C,. 20 to 24 inches, heavy silty clay similar to the layer above 
but more highly splotched and mottled with olive, yellow, 
red, and brown. It is also not quite so tough. Although 
broken with difficulty, the disrupted pieces break readily 
into angular aggregates with glossy surfaces. 

C. 24 inches to bedrock, very plastic clay or silty clay, highly 
mottled and splotched with red, reddish brown, rust 
brown, yellow, gray, and olive. It contains a few small 
fragments of chert and limestone that continue down to 
bedrock, which is at a depth of 3 to 5 feet. 


As the rock floor is uneven and jagged, the depth to bedrock is variable, 
but it is generally only a few feet. Rock outcrops are a common occur- 
rence on nearly all areas of Talbott soils, and most stony land in the 
valley has Talbottlike soils between the outcrops where the depth to 
bedrock is deep enough to allow a soil to develop. As a result of this 
variable depth to bedrock, the layers between the A, horizon and bedrock 
differ greatly in depth and in many places are almost entirely absent. 

Partly because of the heavy nature of the subsoil of the Talbott soils, 
they are highly susceptible to erosion even on mild slopes, and, after 
being cleared of the forest cover, much of the soil has been so eroded 
that in many areas the present profile is truncated and practically devoid 
of an A horizon. 

As has been pointed out, the Talbott soils are. underlain by limestone 
that is low in insoluble impurities, especially silica, and consequently the 
residual material from dissolution and leaching is relatively little. 
Apparently the quality of the residuum is responsible for the develop- 
ment of the Talbott soils. 

Most of the Talbott soils are gently rolling, but some are hilly. It is 
not improbable that some of these on the steeper slopes are from rocks 
that on milder slopes would give rise to Dewey soils, but which have 
not developed because of rapid natural erosion. 

As has been pointed out previously, the Decatur soils come from 
high-grade limestone that is a little higher in insoluble impurities, 
especially silica, than that underlying the Talbott. Most of them are 
developed on undulating and gently rolling upland areas. Rock out- 
crops are rare. They have the darkest A horizon of any well-developed 
soil in the valley, which indicates a higher content of organic matter. 
Because these are among the most fertile of all the well-developed soils 
in the valley, it is assumed that they supported the most luxuriant vege- 
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tation, and the natural result of this would be an A horizon dark in 
color. It is likely that the forest undergrowth was heavy and that this 
was instrumental in developing the granular structure of the A horizon. 
This luxuriant growth would also tend to inhibit erosion of the surface 
and develop a friable consistence of both the surface and subsoil. 

The Decatur are among the darkest red soils in the valley, and they 
also have deep solums. They probably have the best combination of 
soil characteristics for plant growth of the soils of the uplands. A 
description of a typical uneroded profile of Decatur is as follows: 


A,. 0 to 2 inches, dark-brown smooth mellow and friable silt loam, 
which falls readily into soft granules, and contains many 
small roots, some insects, and a little leafmold. 

A. 2 to 12 inches, dark reddish-brown soft smooth friable silt loam, 
which crumbles readily into soft granules, easily crushed. 

B,. 12 to 30 inches, brownish-red moderately friable silty clay 
loam, which crumbles fairly easily into soft angular par- 
ticles, easily crushed to a smooth uniform slightly plastic 
mass, a little lighter colored than the uncrushed aggre- 
gates. Some of the aggregates are dark brown. Numer- 
ous tiny black concretions and a few small chert fragments 
are generally present. On exposed cuts, this layer is dark 
red. 

Be. 30 to 50 inches, a maroon-red silty clay, which is moderately 
firm and tight in place, but displaced pieces break readily 
into subangular aggregates 14 to 1% inch in diameter. 
Many of these are coated with material containing 
numerous tiny black concretions and in some places small 
chert fragments. With moderate pressure the aggregates 
break down to a lighter colored fairly smooth moderately 
plastic and moderately sticky mass. The aggregates have 
a shiny surface. A few faint yellow splotches appear in 
the lower part. 

B,. 50 to 80 inches, a layer that is similar to the B, but does not 
have so many black coatings on the aggregates, contains 
fewer concretions, and is a little tighter, firmer, and a 
more brilliant maroon red. A few yellow splotches and 
shale fragments appear here and there. 

C. 80 to 100 inches, a red (considerably lighter than above) heavy 
plastic sticky tight clay, containing a few yellow and 
olive mottlings and a few small shale frayments. 


The Dewey soils are developed from limestone, apparently higher in 
insoluble impurities, particularly silica, than the rocks underlying the 
Decatur soils. Following is a profile description of Dewey silt loam: 


A,. 0 to 1% inches, dark-brown soft mellow silt loam that falls 
readily into soft granules. It is high in organic matter. 

Az. 1% to 12 inches, light-brown friable mellow soft silt loam, 
with a good distribution of roots. 

B,. 12 to 18 inches, light reddish-brown friable heavy silty clay 
loam, which breaks into small soft granules that are 
easily crushed to 2 smooth mass. The material is moder- 
ately sticky when wet. 


GRAINGER COUNTY, TENNESSEE 195 


Be. 18 to 40 inches, brownish-red to bright-red fairly firm but fri- 
able silty clay, which breaks into irregular-sized sub- 
angular aggregates that are fairly easily crushed to a 
smooth light-red mass. The aggregates are generally 
glossy on the surface. The material is only slightly 
plastic when wet and contains numerous small black 
round concretions. 

B,. 40 to 60 inches, light-red fairly stiff and tight silty clay con- 
taining an occasional splotch of yellow. It is rather 
difficult to disrupt but displaced material breaks readily 
into angular and subangular aggregates of various sizes, 
which, with moderate pressure, can be crushed to a 
smooth yellowish-red moderately plastic and sticky mass. 

C. 60 to 72 inches, heavy stiff plastic sticky clay. It is chiefly 
red but is highly mottled with yellow, olive, and gray. 
When displaced it breaks into more or less angular 
aggregates. 


The predominating relief of the Dewey soils is rolling, but extensive 
areas occur on undulating relief. As this soil is productive of crops, 
it probably supported a luxuriant vegetation before it was cleared, and 
this at least partly accounts for the brown color of the A horizon. The 
forest undergrowth was probably heavy. 

The Fullerton soils are derived from dolomitic limestone and dolomite 
relatively high in impurities, particularly silica. The silica occurs in 
two forms——as chert, and as fine-grained sand in the dolomite. The 
relief on which most of the Fullerton soils are found is typically rolling, 
hilly, or steep. These soils, particularly the cherty silt loam, are not 
so susceptible to erosion as the Dewey, Decatur, and Talbott soils on 
corresponding slopes. A profile description of typical Fullerton silt 
loam is as follows: 


A,. 0 to 2 inches, dark-gray silt loam stained dark by organic 
matter. Roots are numerous and chert fragments are 
moderately plentiful. 

A.. 2 to 9 inches, brownish-gray soft mellow and friable silt loam 
containing a few chert fragments. 

A,. 9 to 14 inches, pale-yellow heavy silt loam, which is very friable 
and contains a few chert fragments. 

B,. 14 to 40 inches, yellowish-red or red silty clay loam with a few 
minglings of yellow. It is firm in place, but displaced 
pieces are friable and break easily into irregular-sized 
and-shaped aggregates that with moderate pressure crush 
to a slightly gritty mass. When wet, it is moderately 
sticky and plastic. This layer generally contains numer- 
ous chert fragments, some of which are large. 

C,. 40 to 70 inches, tight plastic and sticky clay, which is reddish 
yellow mottled with some ocher yellow, olive, gray, and 
red. The material has a more angular structure than 
that in the layer above. 

C. 70 to 84 inches, a tight tough plastic and sticky clay, which is 
reddish yellow highly mottled with yellow, gray, olive, and 
red that continues to a depth of more than 84 inches. 
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Fullerton cherty silt loam differs from Fullerton silt loam in contain- 
ing considerably more chert fragments, but the color throughout the 
entire profile will generally be somewhat lighter. This is especially 
true of the A, and A, horizons. In many places these layers are also 
somewhat thicker, and the B horizon is more variable in thickness. 
This soil has apparently developed from weathered materials of dolomite 
containing more chert than those underlying the silt loam. 

Fullerton fine sandy loam differs from the silt loam in being coarser 
textured, which is owing to the presence of sand and sandstone layers 
in the dolomite from which the parent material has weathered. In gen- 
eral the profiles of the two types are similar, although the A horizon of 
the sandy type is looser. Fullerton cherty fine sandy loam differs from 
Fullerton fine sandy loam in containing considerably more chert and 
blocky sandstone fragments. 

The Clarksville soils are associated with the Fullerton soils. They 
come from dolomite higher in impurities, particularly chert, than the 
Fullerton. Like the Fullerton, they generally occupy rolling, hilly, and 
steep areas on the ridges, but differ from them primarily in being lighter 
colored in both the A and B horizons. The Clarksville soils contain 
splotches of red in the lower B and C horizons. Following is a profile 
description of Clarksville cherty silt loam: 


Ax. 0 to 1% inches, gray friable cherty silt loam stained dark 
with organic matter. 

11% to 10 inches, pale yellowish-gray friable silt loam that con- 
tains considerable gritty material and chert fragments. 

B.. 10 to 20 inches, yellow to pale brownish-yellow silty clay loam, 
which is friable and breaks readily into successively 
smaller particles until a gritty mass is formed. It con- 
tains numerous chert fragments and a few tiny black 
concretions. 

B,. 20 to 26 inches, gradational layer of fairly friable silty clay 
loam. The color is a mingling of yellow, brownish yellow, 
brownish red, and light red. The material crushes to a 
light reddish-yellow gritty mass, which is friable and also 
slightly brittle. It breaks readily into angular and sub- 
angular firm granules, some of which are red on the outside 
and yellow on the inside. 

C,. 26 to 50 inches, a silty clay loam, the color of which is a min- 
gling of light red, yellow, brownish yellow, gray, and olive. 
The material is rather hard in place, but disrupted pieces 
are brittle although moderately friable. It breaks readily 
into angular aggregates 14 to 14 inch in diameter that 
crush to a fairly smooth yellowish-red mass. 

C. 50 to 70 inches, a rather stiff tight sticky and plastic clay. 
The main color is light reddish yellow, but there are nu- 
merous mottlings of red, yellow, olive, and gray. This 
layer contains a considerable number of rather large chert 
fragments. 

Where the differences in soils are as great as they are among 


the Fullerton and Clarksville and the Bolton soils, one would ordinarily 
expect differences in the parent material and hence in the underlying 


A; 
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rocks from which the parent material has weathered. But in view of 
the fact that the sandy dolomite underlying both the Fullerton and the 
Bolton soils appears to be quite uniform over relatively long belts, it is 
difficult to explain any difference between the parent material of these 
soils. Small fragments of hematite and ferruginous sandstone, how- 
ever, have been observed in some places on the Bolton soils. The pres- 
ence of these might indicate that the parent rocks under the Bolton soils 
are higher in iron than the parent rocks of the Fullerton and Clarksville 
soils, or it might indicate no appreciable difference in parent rock but 
critical differences in vegetation and leaching, even though such differ- 
ences were not great. 

The Bolton soils usually occur in association with the sandy members 
of the Fullerton and Clarksville series, but they are similar to the Dewey 
and Decatur soils in color. They differ from the Dewey and Decatur 
soils, however, in being more friable, lighter in texture, and more strong- 
ly sloping. In Grainger County the soils classified in the Bolton series 
are somewhat less friable in the subsoil than typical. A typical profile 
of Bolton loam has an A horizon, about 10 inches thick, consisting of 
brown mellow friable loam to silt loam. The B horizon extends to a 
depth of 50 to 70 inches and consists of a dark brownish-red to yellowish- 
brown firm but friable silty clay loam. 

The Bolton soils usually occur on the east and north slopes, with the 
Fullerton and Clarksville soils on the south and west slones. This is 
believed to be partly due to the fact that moisture relations are some- 
what more favorable on the north and east slopes and this, in turn, aids 
biological activity, especially the growth of plants, and therefore retards 
leaching. 

The soils of the Sequoia and Armuchee series are developed from 
interbedded shale and limestone. As compared with the soils developed 
over limestone, they are generally shallower to bedrock. These soils 
have developed from similar parent material. The Sequoia on undu- 
lating or rolling relief have fairly well developed profiles; the Armuchee 
on hilly or steep relief have only weakly developed profiles. Both of 
these soils have developed under a forest vegetation. 

The A horizon of Sequoia silt loam (not mapped in the county) is a 
brownish-gray mellow silt loam, 6 to 8 inches thick. The B horizon 
is a reddish-yellow to brownish-yellow compact and tough silty clay, 
12 to 15 inches thick. A few yellow and gray splotches are generally 
present in the lower part. The structure is blocky, and the aggregates 
range from 14 to 114 inches in diameter. The C horizon is similar to 
the B-except that it is highly splotched and mottled with yellow and 
gray and usually contains a considerable number of partly decomposed 
shale fragments. This layer extends to bedrock that is generally en- 
countered between a depth of 2 and 5 feet. In most places the limestone 
has been leached from the upper few feet of the parent rock and acid 
shale remains. 

The Armuchee soils are prevailingly steep and hilly and lack con- 
sistent development of the A and B horizons. The color of the soil is 
predominantly brownish yellow or reddish yellow, and the texture is 
predominantly a silty clay loam but ranges from a silt loam to a silty 
clay. Shale fragments are usually present throughout the profile. Ina 
number of places weakly developed profiles somewhat resembling those 
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of the Sequoia have developed. Outcrops of limestone occur in a few 
places, but generally the carbonates have been leached from the upper 
foot or two of the parent rock, and acid shale therefore predominates. 
This soil varies considerably from place to place, depending largely on 
whether it is underlain by a lens of shale or a lens of limestone. 

The soils of the Montevallo, Muskingum, Lehew, and Hector series 
are developed from weathered products of shale, interbedded shale and 
sandstone, or sandstone. These soils are shallow over bedrock and 
have only weakly developed profiles. The Montevallo soils occupy a 
wide range of relief (undulating to hilly). Where this soil occurs on a 
mild relief a profile has developed, but in this county most of these 
areas have been cleared and so badly eroded that they are now essen- 
tially azonal soils. The Muskingum, Lehew, and Hector soils are stony, 
have a hilly and steep relief, and are generally considered to be azonal- 
Lithosols. The Muskingum soils have grayish-vellow or yellowish-gray 
surface soils and brownish-yellow or yellow subsoils. The Lehew soils 
have purplish-gray or brownish-gray surface soils and purplish-yellow 
or purplish-brown subsoils. The Hector has a brownish-gray sur- 
face soil and a red or yellowish-red subsoil. These soils have developed 
under a forest vegetation consisting largely of hardwoods. The steep 
relief has accelerated geologic erosion, and owing to the resistant char- 
acter of the underlying rock to weathering, the parent material has not 
lain in place long enough for well-developed profiles to have formed. 

Colluvial land refers to those accumulations at the foot of slopes 
where geologic as well as accelerated erosion have been active. In most 
places the material is actually a combination of colluvium and local 
alluvium, but in some places it consists entirely of local alluvium. 
Many of the areas are small alluvial fans or cones at the mouths of 
very short drains and others are bottoms of limestone sinks. The soils 
of these so-called colluvial lands in Grainger County are classified as 
Emory, Greendale, Abernathy, Ooltewah, Guthrie, Hayter, Leadvale, 
and Jefferson series. Although the soils of none of these series can be 
considered old or fully mature, several of them do show considerable 
development and manifest color profiles of zonal soils. The degree of 
profile development, however, ranges from practically none where the 
accumulations are very recent depositions to fairly good development 
where the accumulations have been in place for considerable time. 

The Emory, Greendale, Abernathy, Ooltewah, and Guthrie soils have 
developed from material that has been washed from soils of the uplands 
underlain by limestone. The Emory, Greendale, and Abernathy soils 
have developed under conditions of good drainage, the Ooltewah under 
conditions of intermediate drainage, and the Guthrie under conditions 
of poor drainage. 

The Emory soils are brown and mellow and lie on the foot-slope areas 
where the gradient is enough for good surface drainage. In most places 
they show a rather indistinct profile development. The surface layer is 
usually brown to reddish-brown mellow silt loam 12 to 20 inches thick. 
The subsoil is reddish-brown to yellowish-brown friable heavy silt loam 
to silty clay loam extending to a depth of 35 to 50 inches. In this 
county they are usually developed from. material washed from the 
Decatur, Dewey, Bolton, Fullerton, and Talbott soils. 

The Greendale soils are similar to the Emory in several respects. 
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They differ, however, in having developed from material washed chiefly 
from the Clarksville and Fullerton soils. Although the Greendale soils 
differ greatly in degree of profile development, fairly well-defined pro- 
files have developed in many places. In such places, the A horizon is 
about 9 inches thick and consists of a light grayish-byown mellow and 
friable silt loam. The B horizon is 12 to 18 inches thick and consists 
of a brownish-yellow friable heavy silt loam to silty clay loam. The 
C horizon is generally highly splotched with gray, yellow, red, and 
brown, but is similar to the B horizon in texture and consistence. Frag- 
ments of chert are present throughout the soil material in some places. 
This soil is generally medium to very strongly acid in reaction. 

The Abernathy, Ooltewah, and Guthrie soils have developed in de- 
pressional areas which have little or no external drainage. These three 
soils differ from one another chiefly in the degree of internal drainage. 
The Abernathy has good internal drainage, the Ooltewah intermediate 
internal drainage, and the Guthrie poor internal drainage. 

The Abernathy soil consists of materia] washed largely from the 
Decatur, Dewey, Bolton, Fullerton, and Talbott soils of the uplands. 
It shows very little profile development. In most places the material 
is brown to dark-brown mellow silt loam to a depth of 3 to 5 feet. In 
some places at depths of 2 feet or more below the surface a dark-colored 
layer is encountered which was probably the original surface soil before 
the surrounding upland was cleared. 

The Ooltewah soil differs from the Abernathy chiefly in having inferior 
internal drainage and therefore in having a light-colored and mottled 
subsoil. As the parent material is generally young, the profiles of these 
soils are also young and undeveloped. As mapped this soil consists of 
a grayish-brown to brown mellow and friable silt loam to a depth of 
10 to 20 inches. Below this the material becomes highly mottled with 
gray, yellow, and brown, and it generally becomes finer textured with 
increased depth. 

The material.of the Guthrie soil is usually washed from the Clarks- 
ville, Fullerton, and Talbott soils. It differs from the Abernathy and 
Ooltewah soils in being very poorly drained In most places the surface 
is light-gray friable silt loam, about 8 inches thick, underlain in most 
places by a gray silt loam highly mottled with rust brown and yellow. 
Usually at a depth of about 20 inches this grades into a fairly tough and 
compact silty clay, highly mottled with gray, yellow, and brown. 

The Hayter soils have developed from material washed from soils 
underlain by sandstone. Material washed from shale and limestone, 
however, has contributed to the parent material of these soils and has 
had a strong influence on them. These soils have developed on a wide 
range of relief (undulating to steep). Where they have developed on a 
hilly and steep relief, geologic erosion has probably been the chief agency 
in the accumulation of parent material. In these places sandstone 
fragments ranging from a few inches to several feet in diameter are 
rather common. The Hayter soils vary considerably in their degree of 
profile development depending largely upon the length of time the soil 
material has lain in place. Usually, however, they have weakly devel- 
oped profiles. In most places the 8- to 16-inch surface soil is brown 
mellow loam. The subsoil is usually reddish-brown or yellowish-brown 
friable clay loam 20 to 30 inches thick. The C horizon is usually similar 
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to the subsoil in texture and consistence but is splotched with yellow, 
red, brown, and gray. 

The Leadvale soils have developed from material washed from the 
Montevallo, Lehew, and Armuchee soils. Like the other soils developed 
from colluvial and local alluvial materials, the Leadvale vary consider- 
ably in degree of profile development, but in many places fairly distinct 
A, B, and C horizons have formed. In such places the A horizon con- 
sists of brownish-gray friable silt loam, 8 to 10 inches thick and the 
B horizon of firm but friable yellow silty clay loam or heavy silt loam. 
The C horizon is firm and moderately compact silty clay loam mottled 
with gray, brown, and yellow. The Leadvale soils are normally medium 
to strongly acid in reaction. 

The Jefferson soils have developed from material washed from the 
Muskingum soils. In most places they have fairly well developed pro- 
files. The A horizon is usually about 10 inches thick and consists of a 
gray to brownish-gray friable fine sandy loam. The B horizon is ordi- 
narily a yellow friable fine sandy clay about 20 inches thick. In most 
places the C horizon is a grayish-yellow friable fine sandy clay loam, 
splotched with brown and gray and containing a considerable number 
of sandstone fragments. A few sandstone fragments are usually present 
throughout the profile and in some places they are very numerous. The 
soils are normally: strongly acid in reaction. 

The mechanical analyses of samples of the surface, subsurface soil, 
ie subsoil of Greendale loam and Cumberland silt loam are given in 
table 10. 


TaBLeE 10.—Mechanical analyses of Greendale loam and Cumberland silt loam 


F Fine Coarse | Medium; Fine | Very fine . 
Boil type and sample No. Depth gravel sand eand sand sand Silt Clay 
Inches | Percent | Percent | Percent | Percent | Percent | Percent | Percent 
Greendale loam: 

403559. 27 91 19 5 3.4 45 6 18.7 
37 8.3 18.4 31 40 2 23.6 

2.8 9.0 17.7 38 36.4 28 9 

3.3 8.9 19 2 3t 32.6 31.7 

36 2.9 74 60 58.6 19.7 

2.2 21 52 56 52 9 30.7] 

1.9 1.8 49 54 47.8 37.4 

1.0 1.2 3.2 34- 30 5 60 5 


The soils of the stream terraces are classified into the Cumberland, 
Etowah, Waynesboro, Holston, Tyler, and Sequatchie series, Differ- 
ences in the character of the alluvial material, drainage condition, and 
age account for most of the differences in these soils. The Cumberland 
and Etowah soils have developed from old alluvium originating from 
limestone, the Holston; Waynesboro, Tyler, and Sequatchie soils from 
old alluvium washed chiefly from land underlain by sandstone and shale. 
The Waynesboro, Holston, and Tyler constitute a catena in which the 
drainage is progressively poorer from the first to the last. The Sequat- 
chie soil lies on the low terraces and has a young immature profile. 

The Cumberland soils occupy the older, higher terrace positions. As 
previously stated the parent material is believed to have been washed 
largely from land underlain by limestone. The 10- to 15-inch A horizon 
is generally brown to reddish-brown mellow silt loam. The 30- to 50- 
inch B horizon is dark-red firm but friable silty clay loam. The C 
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horizon is generally a red to yellowish-red tough and plastic silty clay, 
splotched with yellow, red, gray, and brown. In a few places a layer 
or layers of quartzite gravel are present in this horizon. The relief 
normally ranges from gently sloping to sloping. 

Like the Cumberland soils, the Etowah has also developed from mate- 
rials washed largely from land underlain by limestone. These soils, 
however, have young and immaturely developed profiles. The 8- to 12- 
inch A horizon is brown mellow silt loam. In most places the B horizon 
is yellowish-brown heavy silt loam or silty clay Ioam, and the C hori- 
zon is normally grayish-brown silty clay loam, splotched with gray, 
yellow, and brown. The relief is gently sloping. 

The Waynesboro soils have developed from material washed largely 
from land underlain by sandstone.and shale. In most places the 7- to 
10-inch A horizon is light-brown to brownish-gray friable fine sandv 
loam. The 20- to 30-inch B horizon is normally yellowish-red to red 
friable fine sandy clay loam. The underlying material is similar in 
texture and consistence but it is splotched with red, yellow, and gray. 
This material contains a few quartzite gravel in most places. The relief 
ranges from gently sloping to hilly. 

The Holston soils have developed from a similar kind of old alluvium 
and on similar relief as Waynesboro. These soils, however, have a 
greater number of quartzite gravel throughout the profile and have 
been more highly leached. In most places the 8- to 12-inch A horizon 
is light-gray very fine sandy loam. The 15- to 25-inch B horizon is 
vellow firm but friable fine sandy clay. The underlying parent material 
is normally a moderately compact but friable sandy clay, splotched 
with red, yellow, gray, and brown. These soils are normally strongly 
to very strongly acid in reaction. In most places they are underlain 
by shale bedrock. The relief ranges from gently sloping to hilly. 

The Tyler soil has developed on nearly level stream terraces where 
external drainage is slow. It is highly leached and, therefore, strongly 
acid to very strongly acid to considerable depths. It usually occurs on 
nearly level or depressional ‘areas on the higher terraces in association 
with the Holston. The 8- to 16-inch surface layer is a light-gray floury 
very fine sandy loam. In most places the 10- to 20-inch subsoil is a 
somewhat tough and plastic grayish-yellow very fine sandy clay mot- 
tled with gray, yellow, and brown. The material underlying the subsoil 
is a fairly compact and impermeable silty clay which is dominantly 
gray in color but is mottled with bluish gray and yellow. 

The Sequatchie soil has developed from old alluvium, most of which 
probably originated from soils underlain by sandstone and shale, but 
some of which apparently came from uplands underlain by limestone. 
The profile is slightly developed and surface and subsoil layers are 
normally present. In most places the 8- to 12-inch surface layer is a 
very friable light-brown to light grayish-brown fine sandy loam. The 
15- to 25-inch subsoil is yellowish-brown to brownish-yellow friable fine 
sandy clay loam. The underlying material is normally similar in tex- 
ture and consistence, but is brownish gray and in some places is lightly 
splotched with gray, brown, and yellow. This soil is normally medium 
to strongly acid in reaction. In most places the relief is mild. 

The soils of the stream bottoms or flood plains are classified into the 
Huntington, Lindside, Melvin, Roane, Bruno, Pope, Philo, and Atkins 
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series. All these soils are young and show little or no consistent profile 
development. They are differentiated largely on the basis of differences 
in the parent material and drainage. All of them are occasionally flood- 
ed and thereby receive deposition of alluvial material. 

The Huntington, Lindside, and Melvin soils have all developed from 
materials washed largely from.land underlain by limestone. The Hunt- 
ington soil is well drained, normally nearly neutral in reaction, and 
brown to depths of about 30 inches. The Lindside is imperfectly 
drained, normally about neutral in reaction, and is grayish-brown to 
depths of about 18 inches below which it is highly mottled with gray, 
brown, and yellow. The Melvin is poorly drained, about neutral in 
reaction, and is normally gray and mottled nearly to the surface. 

The Roane soil consists largely of local alluvium from the Clarksville, 
Fullerton, and Bolton soils and occurs along small streams and inter- 
mittent drains. This soil is well drained, normally acid in reaction, 
and light brown to grayish brown to depths of 20 to 30 inches. In most 
places a layer of chert occurs at depths of about 30 inches or more 
and may be partly cemented in places. 

The Bruno soils consist of alluvium washed from the uplands under- 
lain by sandstone, shale, and limestone. They are normally nearly 
neutral in reaction. In most places they are light brown to depths of 
about 30 inches. 

The Pope, Philo, and Atkins soils have all developed from materials 
washed largely from land underlain by sandstone and acid shale. They 
are all strongly acid in reaction, and differ from one another chiefly in 
drainage. The Pope soil is well drained and grayish brown to yellowish 
brown to a depth of about 30 inches, and the Philo is intermittently 
drained and grayish brown to depths of about 15 inches below which 
the material is highly mottled with gray, brown, and yellow. The 
Atkins soil is poorly drained and highly mottled with gray, brown, and 
yellow nearly to the surface. In drainage the Pope soil is comparable 
io ane Huntington, the Philo to the Lindside, and the Atkins to the 

elvin. 
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SEGRE COUNTY, TENNESSEE SOILS: SUMMARY OF IMPORTANT CHARACTERISTICS 


Se ep ee RE 7 ot Oe | i 
; Surface soil: soi i| i j 1 
ey i; Map . Group : Internal” is eueen | Land] \ 1 | | surf: i ; 
oil ‘sym | (according to Topography = drainage’ Seah ire eat ee -- _——jclassi-) fi; : Map . Group | Burface soil | Subsoil and 
| bol | legend of soil map) pias So | Consist- ‘Phick-. aarey - fien- |! Soil | sym- (according to Topography Internal i . __ prea mens _ élaasie 
' Color | onee | ayaa Color One) Texture | tion |) | bol legend of soil map) | = drainage, : : se Bet i Se wee fi 
A 3. wg a Abaycin oust sas re - Fee ayikens ence : i } { Cylor Consist- , Thick-| / wens CA- 
Ela _ ee wee = av aes eS eel | i ence : ness | Color | “nee Texture | Gen 
| ! : cent yehes ; i eet: Ghee Ceca ae eager A) eee eee | : | i 
$ : i : Slope : 1 i i P 7 1! \ i : japeceerpe ee asia Vin ea 
Abernathy silt | 'Woll-drained scils Ring Wek fe ’ ts . : i i : erent ; | Inches i 
oe vost Ab a eas ace of bs first ae sh rec to Brown or dark-brown mellow silt loam (0 about 30 inches ! oy Ni sloping phase. Glx j i Slopi ene | | H 
: { 8 epressions. : pee ; medium below which the material is generally somewhat mottled. i ae ca ; a See Saw epee naa s Ge a Sloping | 6-16 pone [Brownish — Frinble -4-12 Brow nish Fim Dut Silty clay 2 
H ree | | | OFS 2 : | what jeraytogray- lige iss malty Cle = 
eee wees ae a _ : holes | ’ wie i ; ade rolling, retarded.lish Skah : : ae one ee : foam. 
Armuchee shaly | Aco Soils of the hilly Teen, “and: Hilly | 12-30 Slow avaret ET ees Mintanion. Rae cee —~||Greendale silty | Ge | \ ‘ly tS aaa CEE : a 
pe ? 8 2-30 ‘Slow... Most of the Soria nal sur-  jReddish Moderate! : x Pel RE, peeseec QO. - 22-22-22 --- Gently ; 5 [Slow Gravyi : 16 = 
silty clay loam: | janes a sh oderately y Shaly - 5 |t clay leam. | ' i Slow....\Grayish  Mellow.; 8 ive oll | ‘ 
Sever aly os | ! fom teens avian sat ers face soil washed away. | yellow] tough and) si i aa i { sloping. | brown. : ee rye ness 7 
eroded phase. , : and shale. : j | plastic. | | pos Ae Sey Se & | | i ! silty clay. 
Bees ees a -_ Ss Sa a a ; i. SStapine phi Gex | Seen ee — eh ye Be , Pecans 5 
; : eee 7 . i i i ping phase_: CN ee SE G02. 4- 682 ance nee ‘ ‘ 4? y i 
Severely “Aed |_.._-do 00... 2-2 ee e2. Steep... BU-60 Edo! es haecll | ne Senne Loe |---o---}---do_... lXdoes 8 V8 ag adi ele dod do 3 
eroded steep | : PEO a SESS i | ---| 5 1 ; ites : i ; | AeA 
phase. \ l ‘ : f : ; : } ! a ae | ee rolhng. ; i | : 
oe = oe a : : | 1 j ' ‘ Guthrie silt loam} Cs Poorly d = vee. peep a hee i 1 
2 - oo ee hats SI reeds s eda i ' p08 s {Poorly drained _ soils of the Nearly | __.|Very ake ie ag : 
Aruebee silt 5 nr eee DO onto cect iat eael aes Hilly__--| ” 42-30 [Medium Dark gray iF ‘inble..| 6 [Reddish ae : ' \ first. bottoms, depressions, | level or | i Aen: fa ee te ee |Gray ee virm.. -- silty clay} 4 
: | | toslow.' to yellow- : yellow to | i i | or terraces. saucer- | ; ee with | / loam. 
! : : | ish gray. | i brownish : : like. i : : pase 
i : i i ! : ; i | » and 
: ‘e saat nests Flaws i cE : : i | yellow. i =— abe “a » Brow ! 
Steep phase ane ’ eens Sie ya epee eee a i | oat ane . i 
teeny phages ss) mg fee o eee Eades ate “lien. 30-60 | __-do.._|Gray h ue 3-5 Yellowish |Plastic....'...do..... 4 | ‘Hayter loam | Ht Soils of the relatively gently|Gently Ge een (as | ae 
! i / brown. | : Mead Tapes d ' | | | sloping colluvial slopes. sloping. ce (Friable ....|Clay loam) 1 
‘ : | : | Hed with | | : | brown or | | 
i ' i | ' : - gray | | | | yellowish 
ere anaes ee a es be Ae es Why Sh tad tap ail aly 7 = eae brown | 
Very steep Amy |... 2 dow... oo. Very | 60-85 |. _-d i cpa ate aera iroded sloping) Htk <3 | ; 
hase | | Sse he a | es ! 60-85 j---do. | cif ado) si 3-5 Sedoeg. 8 enlG wee do... § |) phase. i | Spite [eaten tes 2 
opt ts eS tun mntcBooe _ Youhe jase se eg act ! H ! | i { | : 
Armuchee silt 2 lhe [eae Se i aire REM ill” po ate fo pce 1 Pata WER GAT ee ; - i ete Ie kes ey rolling. : : \ ' 
clay loam: a a ao ae 8 A ae Hilly... 12-300 _..do-. Y ellowish | do... 4-6 [Reddish Moder: ately! . ilo. 4 (lHavterstornse Hii - ms deca one Ree eer eee mile Sp ; ! _} 
Kereded phase. | i : etay: ! | yellow to | tough and : bean: ve cee elO seo see S ive teks Gently | ABI) Lea doe, b sde a2! a does 8 ar an aboot pa 
: : ' brownish | plastic. i | Mroded phase. ; ; | sloping | | i ' Wee Ecorse poe etO = Ses eee a 
ere bow ene ipso) Boe A | | yellow. i 6 | 
perpen ! (pea Se ae ae — i ae ' 7 bg wee ae Nf pass ES oi | sloping. | | i : 
E "roded teep | do ceo agen te 4 30-50 |. do Dark gray | 6 ldo | do aT re i yee e a 2 eee : : | : 
phase ' steep. | P i to vellow-. Ie rane ee ree 4 |i ogee ‘hill | Hnb Soils of the steeper colluvial Hilly} 12-80 |. do iBrown or : ers 5. ao ae | cuca cae 
——---——- ee oes —— | : | ish gray. \ DAEs | | slopes. prs mayish and pS u 7 do... -- re 0.--..).--do_...] 4 
Atkins fine Af Poorly drained soils of the Ci, bias ah pe te GS | =| = brown. | | i 
Gray mot- 7 'Gn SS : sik 1 : | 
sandy loam. | first. bottoms, depressions, | ‘hed ies ---do... U wie mae a Pr F ine Hnf ee _.. dow. Steep 30-50 | _.d sacl j 1 Ag os ; J. ape he 
ADEA i 1 te. ' sandy : SiS re se |e any OFM [see lO wre ls Og a eet, hevdo..2 Ei H i Z 
: 1 OF COTTAGES. | cae ‘ : | yellow ! aay y i ee eee 7 7 | : poo P aes -do_.---|--.do.--.. ie -do.--.| 4 
re ee i pene eee and brown) pe : foum, | Hill phase...) Hne | ie aang Seen Pie col 12280 ; 
3olton loam ; Bl Soils of the undulating and ‘Brown to \ ory 10 ‘Brownish iFriah er a ee aes | fe = pone. ¥.---! re eee | : \ 4 
: rolling uplands: derived j ~ Hieht | friable. : me _ 1 [Priable... Silty clay) 3 | Severely Find) osc MOS cea 2 ece es Stee | 30-50 tp ‘Vell i i j 
| from cherty or siliceous vediah. 4 pees : ,, eroded steep ! ------ -[Sleep.../ 30-50 iFree to | Yellowish 'Nearly| Yellowish !_.-do___-. | do 5 
: | limestone. : i browti piers Ho phase. : medium.| brown to | i alle aohrowne bon pS aA 
nee Kaa | ! mh. hi j i sddisk i 8 ES é ! 
ee | : pee 243 Ls . | eee as i f | i aren | sur- | reddish 
“roded pas: Me eA eee ak i yout | Seer ae ee ae et i I orown. | face ! ‘ 
de - to _dow_ 12-30 I= dpe on _do [firm but |. do ...| 3H | ; ! ae : brown. 
me ns Seer _ eee = eth i | brown ; permeable 7 ! i i “Tost | 
Kroded rolling] Ble 2) -do_ jindas i yoo © ie Bow wee teen en Se eee! ! lye 2 
phase. | se 4 | due 12 -- do Brow nto _ lo _.-Friahle .. _do = 9 | ; i : : eros : 
| : | reddish F Sreayy qihase : a re cemented i ioe Solr a Bos i sion. | ; 
ae : sp phase ___ | 1 i Skee ys rCaan s ' - e 2 
voy eS Rn x ee ee _ brown. a : | GOs risscintsod eee eee [ee -do.. 2) 80-50 jFree_ Girayish allow _ 8 |..-do..... 2 a6. 
Eroded etoop | Bi Soils of the steep lands: Steep | Bi-d0* _do do eae Boe er ise ey | i ! brown to | : 7 i 
phase | derived from cherty lime- : 2 do AOcea8|| eb Ale sie “| = “ees i | brown. : : 
stone. i | iEHector stony Ht iséilsafthe hills-andst 2 is i, Wrox De ecw Ne = we ee asia co 
Se tary Ss on Ai a ee i i ee ce ee Sy te race ae es \ fine sandy loam. | i Tawi llevivel ae ont ieee 7 30 60 '---do_. Grayish Moder- | 10 ‘Yellowish 1 dow .o. Hine 5 
Sicep phase _ | 4 ; BN mes ss aentkeates hekedaas coy : do zal act te eee _-.do _.do See sdo - mak ee, 4 --= he ee sandstone sndieh ale, eco ee. a e | t eee 
: ' ' i i i i i <a hye s Raise ee \ ‘lay. 
eS ee Bceatsae & steak OM, funk cane O58 so case: alt: i NA : (Hilts: stouy land: His’ Stony, rough, lie ; Re alg haley i os ae — , betel ae a 
Holton silty clay \ Beo Soil “of the undula ing andl’ | 1 hae 30 ‘Medium {Almost entirely [ost 0 ‘hes Hae poner spe aie =e —|, Colbert soil types. UE ae aa ied land Halas 6-30 Wery ‘ Limestone and shale outerops oceupy more listn 50 percent 4 
loam: i rolling uplands: derived from: ; | by erosion. : isueeace Ai — ne apd mel | | hit : cat : ial is lye eee ne oo meee ie aria 
Severely | cherty or siliceous limestone, : } : : il AEN : al is yellow plastic clay, Maile 6 to 12 inches over bed- 
eroded phase. ! i : : i : re 4 ah | ven - a i : 
ae : seen 2 = Bas ee ee t : i H Talbott soil HsT 1 Bin is Bye = fo eae, moo - 2 2 ed 
es LAY tl ds . H ANE 29, wseteates a . 
Siar i ee Soils . an oa ale aalily ae ; 7 ae eh ee Ie anatense Olea Saeisecatacsc os 12-30 |...do_..| Grayish- brown silty clay loam over "yellowish- red or red- 4 
a steep | | pived from cherty limestone.! steep. i : ae but i 1 -dow.--) 5 ' | hcled: ' | dish- aelew plastic silty clay; limestone outcrops occupy 
hase, : : i : rmeahle; ! iu H : ' as much as 50 percent of area; depth : 
B | sea — ! Seen | 2 : ! | | i a re a 2 re a eae i | more than 36 inches. i depth to bedrock rarely 
runo fine opt WW olledr: aineil soils of the fret. ary ite ITs A ir iP re c Wisaes a). Holston very fi H me H : bees oe ie ate eae er ae : een 
5 early |.-2..-- (Free _ {Light lEria ' i . _ e | ston Very fine I Cndulating to =I r Si a ; 6 ; cine hc Laie 
sandy loam. | bottoms or depressions. level to. | ” \ tees or f : oe eee : cae Fine loam] 2 5 sandy loam. | the panne ee SE moot . ite a |RSS ast le viable. | 10 |¥ellow... - Firm but Sandy 2 
gently j light yel- | lhaty dite! p br Sindy. i i | | moder- | clay. 
| undu- | ! lowish : : ae outs | clay : : | ' | i \ i ' ately : 
. t mL ¥ | t _ t a - i i 
22 a nme ras alles comet ets Pas Meech aaleteudttes _fating. | i | brown, | loam. ; i Teroded eee Wk aces ues aes aaa Bi oaeaoe Ha  os eens iter te Abe, ete Hoe ee | friable. 
Bruno loamy | Bs * cons ad Indu- ~ 4 ° are pee |e | Teton Slopinmnhase P dow. ---------------|Undu- 5-12 |.--do.../Yellowish | Moder- 2 Sale es ——— 
fine sand. | i pene ots ee jae | rapid | Aloe ese | --Ho..-) 20 Lighter Loose... a | a ee lating | gray. ately a cata - Firm but t...do....7 3 
a @ : i colored : ! 10 : friable. i i 
: i gently | | : Aaa i i er Ge ere ae erate a ae oie oem t 2 2 BONES | i 
i | billowy | i | i oN : i jjHuntington silt Fs Well-drained soils of the first}Leve cia era al gg tcnage weep |e eee p 
Clarksvill: aie cu Sil f the hil ill li ds: io-|Hilk Poe | fa ws | Peat sea bs _ f ; i loam, ! hottems or depressions. reste |. me ene : [Brown = preter ae ari Eimer Fanecsilt i 
3 a j 1 jsoils of the hilly uplands; ¢ >| i \ ype ‘ i zs : ate ifewies Sayre Foal \ ia H | brown. H 
cherty clay Hele oan eae pear ae y | 12-80 “Mediu [Ye llow cet [Most ‘Reddish m but iFine 5 | i undu- | we | pt. Joam. 
Joam, severely | ! ; ' : nee | ie | iyallewice "triable. sao = - — : = lating. | | | surface. | 
eroded hilly l } a ace | yellowish clay ; ‘| Jefferson stony Jsr Ss Serpent ae ee eb ete ae ! 
3 i : IP een Si er 1 *iUS 7 5 yo us Soils of the relativel, Ce Cae 5 i Ste = 
phase. ' pat soil red, i with i "fine sandy loamf | sloping colluv ial alo ae gently Gently | 5 |.__do... |Brownish eke “dé. _ 16-10 Yellowish Firm but iSand y 2 
i Hable. | lost | splotched | chert. | Eroded phase. | ' Lees sloping. ' arAy OF | : | brown “friable. | cle 2 ¥ 
by with red | | i “] ; ; yellowish | : i ¢ : ! . ees : 
ero- | and gray. | ; HAY. | | atone 
care ‘ -_— a ee nee eee : ; sion. : i : | | i ' ; 
Cc ‘dau keville ! Ckr Soils. ot ee & aa tgkerns fate ag ope ipeouy epee ieee le ee hae ae - _ 4 | | | ; fran: 
‘ S pol he ou ating and/Unslu- -_ : ote r : FC es ae ec A a te ee = is eee | | ! ments. 
cherty fine ! rol Hing uplands: derived trom) lating 2 gray 3 riable 16-14 ¥ cllow . - if foderat ely iC herty Eroded sloping! Jsk | do Nin, | e ari |e pact tegen eg EA eres : nace 
sandy loam: | cheriy or siliceous limestone. | ao ae i ' ! firm but | fine phase. : 7. = - ---+-fRolling .) 3-15 |. -do__|.. do --do..§ 45 |. ..do- ! 
Froded phase. | rolling. : ‘ : ‘friable. sandy ate . ga ee eee ' I i i tei 
i ! ! | | | clay Sloping phase.| Jsx 1 0.2) doo. <i ae ae eee, 
a a [eee 7 et ees ere ! | Joan i : corer reser eee b GOL. ot ...do._. Brow an?) ee 
i of the hilly ‘uplands: ae [lilly d \ { | ee Roary eo aga rare ares ope ae —— Hin SMES 6 fae cls a tease at 2 Poa i | gray. : i 
! om cherty limestone. | ee yee age -o.--|0-14 |..-do : do. -do__._ ‘iLeadvale silt. | Ls i do Ps ‘ pee ee ee ——! 
Th ; paler aa ss AS lee. ore ea Males Saeinh | | | : loam. i : Ste eee ee iene i ‘Medium... do... - ‘doe s Yellow or i 
il ly pl ase :| Ck Sen, ween eee} dO. _|- do is . can | i SHORING =: i : yellowish : 
Clarksville - ~ Ce Soils 6 of the dul a yu é el ze } i . : ---do...-| 7 lapie hi I = Pre —- Sie vicb, ie ols | | , brown. | 
at Cats i is SOUS 6 > undulating and Undu- OPE To are i 4 zs j { yping phase_| Lex  {-.._..do. 22. - i Pas See ae yep eee ee Jom —~ 
cherty silt rolling tiplands: derived from! lating | poe es theese ype dhe 2 Firm but jCherty | COesiet amiss seta Rolling | 5-15 |Free to |...do-....'.--dow..) 7 ohn 2 do ned 3 
loam. |  cherty or sificeous Hmesxtone. | to : ! i friable. | silty “clay! ie eee 3 oe i medium. | | ere RL ct i Qiouise eo 
roiling. » loam. Lehow stony | Lf iSoiis of the hilly and steep up- Re oes ee fe, piece, le 
zt on me oe = ; eee i | ' very fine sandy | | lands; Aeiivel nd steep pe) Steep cade pe bata = Purple or ns - do..| 10 Purplish Slightly iFine 5 
| — 12-80 f... dow ayis do ' d ae Gan eee er | Sloan i | bedded sandstone and shale. / ids dish : : | brown or | firm but | sandy 
nee oo : | yellow. ieee pea yi O--.. ---do-.--) 4 aj bes . a pale : | gray. j : i weak red. friable. clay. 
oe eee i= rol er a ae ee ' i Eroded billy | Lie tow Dene UOz22- ccc8saee esse! Hilly i 12-30 1 Ip 7 leat By —_ ae 
rine. cep | ee A ae 30-50 |...do___|Light > do. }0-10 ! do po do me lo oo ear : phase. : i ca 2-30 |..-do... urplish ‘Friable. _|4-10 Purplish Firm Bak Sandy 5 
: ‘rived from cherty limestone : | \ pray. | i i” -GO.-— ~~. 0-2) GO_ 2 ; ; : aera ; 1 : yew or | friable. | clay 
— = oe ; : I sah. | ie aN a |) es TOO : | weak red. loam. 
=I Soils of the hilly uplands de- Hilly. 612-30 5. -do. lp She a eae reer a : Limestone out- L ‘Stony, reugh, or gullied land i SSH pez, raul ores 
"rived from cherty limestone. | f : ' | a i crop. : : ; Taibott soil material occupies less t erce 
ee ee eee i : ' | | type: | vest of land e tee v han 25 percent of area; 5 
cae para cas = reir ated - e aon H epee ae on a a ae 1 nd consists of limestone outero and 
Steep phase; Cea Soils of the steep uplands: doe-'Steep — : : i “<a . Siem conte recommen) oe ae} Lindside s silt dl il arfecthy i ; , Ad ais fragments. Pip tS 
e t if h Dp. _ 12 do | do ? Cie mpe rectly drained soils ol/Nearly | Slow. iGrayish Mel 7 
ee F rived from cherty fumestone, | -- lo. --- do. ---). de... 5) loam, | the first bottoms or depres-| level. | Merges Tee gael ellow .) 16  |Mottled i Firm. ...-. iSilt loam_| 2 
= <a er: — : : ess : | H i am | pa PEOM NON: gray ar H 
Clarksville fine | Cfr Soils of the undulating and U do.. | .do reed Sa oe aa ! : : nen : | light | feht | | { 
sandy loam: rolling uplands; derived from) lating : Ip yy et “| aaa 6 M4 j--.do__- - Morierately’ Fine Bo: : : ! yellowish yellowish | | 
Tred ed rhses | cherty or siliceous limestone.! to : : i aan ee ) sandy oaaes ! bean i brown. brown. | 
i i ' rolling. | i : : : riable. | clay | Melvin silt loam | MI Poorly drained soils of th 1 7 pe j i= “| —s 
: : SS = pat Siete ond an ea a es Wife esd : { | ' loam. | We Rate ey z CiLevel, |--..---/Very Medium |... .do___; 7 |Medium Mode hoe 4 
Froded hilly chs Soils of the billy uplands: daw Dilly. ere a re ' _ zie fe seuet mee bottoms, depressions, depres- slow. | gray with | i oot pee toy. clay 
ons ----| jai? _..do__._.'...do.._i@-14 |___do- a i i} : or terraces. sio i ; Compact. toam or 
__phe ee | d from cherty limestone. ; i i ! LORI Stik SERIES a8 Bo S ldbe --| 4 3 i | Loraiaat) small : | tled with siltyclay 
Colbert «itt | Ch Soils of the undulating is aaa Oe = = | | | erate ea “17 
aa nis 0 ye undulating undis 1 2.5 |Slow.. 3 ite | i = . = =e co |= | i i nd brown H | | 
loam. | | calles uplands: derived from! to ; 5 ow... ete jess dO 6 toy 4 Tough iSilty 13 iF — 2 | | mottlings. | i i 
- highly argillaceous limestone. undu- Fociahy | motte plastic. | clay j Montevallo shaly| Mv Soils H = | 1 : 
' ; i yellowish ! 7 : | A Mc oshaly| Myvyt [Soils of the hilly and steep up-/ Hilly 9.2) | A i baie : 5 - 
' | lating. : gray. : et | silt loam: ! lands; derived from acid Willeesy ie et jMedaum Browmeh ---do...| 4-8 |Brownish Moderately Shaly 5 
| eae ial Eroied hilly shale. | eray or; yellow or | plastic, silty clay. 
ea Ra ops hte | ieee a f phase. | Esc | very pale 
p) art silty ~ z jo eae H eo ea pares ' . Drown. 
ole alts as | SOW SS =.2 2 shabe tote k olRolling - i _-do fade 6 1 | 7 Eroded | ils of the undulating andj Rolli fat lam 12 - fe 5 ae ‘en Ea — Te anes i aa 
rolling pk : | | : PEP ee are UOE SRR S ---do.----}..-do....) 4 | rolling phase. | rolling uplands; derived tie el Free. .../Brownish {.--do...| 4-8 |Brownish | ...do_..- d 4 
& phase. i ‘ i ! i i i i : ‘ - : : 5 yellow or | i i separa i 
Sueee te a i i : i | from acid shale. yale yellow or | i 
Cumberland silt | Cs i Undulatin RE ite Riatevne” leva eaters |e eter = pee ols ! i : row pale 
. Q gz to sloping soils of Smo th: v5 i. Dark Toe ! cone [So oer es) ees = { brown. 1} 2 
loam. | the terraces. to nite ; ip Le Bark Very | 14 |Dark red__|Dense but }...do.-.-| 1 4) Evoeded undu- 1 Atwn © =. < = = fess 4 hoe ee = aa 
fo und : | brown. meilow, | - : : : nt | Mvu sj... ~~. AG) cece, ebay Undue | 5 | _-d d i <i. pes 
7 ete Sew taht aces | lating, j friable. | Peles. ; } luting phase. i 7 lating. | a Meena gages ~-do.-.| 5-8 !_.do_._.- ~--do_.-.- _..do....| * 
Cumberland silty}, Cmk | dia are iy, ieee jae a, x i ee oe : d H 
eqs pala prac c 2 QOL ~~ 2 e222 2-22 eee dow. 2-5 !Medium |Reddish M ot ; i Montevallo shaly| Mto ||Soils of the hilly and steep up- | : - = ne Ae 
law leet i, | - i eheowh | peers Bo |oc-doo nas ee nee ht I_..do...-| 2. |] silty clay loam: | lands: derive from acid Steep. ..| 30-60 |.-.do...|Brownish /.--do../jSur- |. _.------ ---do__._-}---do 5 
phase: COR Be | : : ew friable ! | Severely ! shale. i | yellow or | face at ea 
= i | i f i opel : | eroded phase. } very pale | soil | 
ae | ee es ls eae WS ' \ | yrown. , large- ' 
Decatur silty Der |Soils Sa Pog ahs : i —~—|---—- -— d | : i pyeee | 
f of the undulating and Rolli 12 ! Re —— = : : | : 1] i 
clay loam: | rolling uplands; derived from: ais aan Ager ends ate Po do...' 5 |Dark red /Firm, _do..} 24 ; ! | lost 
Broded phase. | | relatively pure limestone. : or maroon] dense, but | i ; by | : 
; - eeeces nee os - Be alee Ne i red. permeable.! ! i ero- | i 
ae hilly | Det Soils ef the hilly uplands; le "Hilly i dock, oe ae 1 : 4 =} ee a _ —- sion 
ase i lrived from relatively pure; % Cen ‘ -do...-.j---do-..-- 2 edb2 2) Be Severely Mts [Soils of i Pea Se \— cee pao 
: ; : > i i i Mts (Soils of the undulating and|{ = oy eer! j oa 
nthe coins 22 ue, SE, limestone. | : : } _ eroded roll- rolling uplands derived from! ican | he | =d0z_ |. dO. 222) .3 OL. |, dove) os wee nee |. d0n 2 
7 re ees eee ee eee ! !| ing phase. i i s ating ! } 
Kroded undu- Deu |Soils of the undulating and ea SOotH | a8 } 1 ‘Da tk Wery L Sal meres = aa : ‘i | jameid a | to ' f ' 
lating phase. | rolling uplands; derived from, to | Bam ge Qee | Bah alae 6-14 i- do. Gm anes he i, Ce | 2,22 al aah ue rolling. | i | | | 
: | relatively pure limestone. | undu- ; | : friable. | i i j Muskingum Mf [Soils of the hilly and steep Steep. __| 30- 60 | do, lye ae eer a ee ee | an 
ae eel > | | lating. | | . i | stony fine uplands; derived from inter- PR ore [Reema lee owish |Friable._| 10 !Light yel- |Friabte_._. Fine 5 
Severel De eae eS Sees = i ee eeaed ih. ‘ sandy loam. | bedded sandstone and shale. PrREAN lowish | sandy 
every ee) | se2dOlse ge ence te ee essed (Rolling | 5-12 |...do.._/Brownish [De eoe oe oe | : : | brown to cla: 
eroded phase. ! g- eer [eh nish ense.._- Most Sed@z=a.2 sedOee Ss do 3 I i | : | | weak lowe 
| : i red or of We RTS EE Sey i i | | i m OF 
| dark red. sur- | i | yellow. fine 
! i | ! i face | Sean j i sandy 
: : \ \ ! Paes . s oe senda tee, SE a ee clay 
! ! ; soil Hilly phase - ; ; Bat: Sees 3 ; eto ne: 
: i lost | SUE a ole ae Hilly....| 30 |-..do...! | __.do do... .-do..-]) 8 
' i i i i by | H Muskingum very) Me oe eee Sh 300 a Saas i Pee [Sees ears pices 
i | i : ipethae ' | fine sandy loam | a la eal ea ce a ae j---4o..-) 8 [Wellow orf. do. iV ery fine 
ph. Sine es Peril onan ot pa ES : _— ! 1 sion i | ' i ! i | { light sandy 
Severely Deh jSoils of Hike he, ea : | | eZ i H \ I i | i i i yellowis " 
YW jSoils of the hilly uplands; de-|Hilly i i 1 eee i ! | | yellowish | | clay ! 
eroded hilly rived from relatively pure SIRE 1 --do...}. -do..--.).--do..-}.-do..)..-do__.-. oe eee Lach TS ee je recess sat hatte eee Bede amas | | brown. | » loam. 
phase. | | limestone. : i | | : l ' : || Broded phase.| Mix |... do...2.--- 2.22.2. dow 30-50) do. aoe aren, 
re : in : i PE, OE OIE SES ---do.-.) Ur Oo. dow. i..-do.....; ..do_..] 0-8 |. do ' 
Jewey silty Dwr jSoils of the undulati Rolling | B- aes 2B Sh | | — me ! | : = 
dal ei ! souls aling and! Rolling | 5-12 5. !Brow. a lene : = ~ = i | 
erie loam: i | rolling uplands: derived from! Pop ye sa rae nels Vey 7-12 (Light red {Firm but j...do.__.) 2 i H : | ! 
“roded phase. ivelatively? jiureclimestonés © 4 i i a a mellow, ! ' to brown-| moder- } | i ! | i ( \ | 
STOWN, friable. ish red. ately | i j i bedrock j 
Sy ae ae a - : Seti friable. | i t 
Eroded und - Dwu |... do... a Undue | 25 |Fre By aI ; . i : har —|~—- i ata 
jlating phase. | | ls ladine sre | PROG Tae Brown. ._'-_do.._!8 (dene. a6 boy Eroded hilly Met |...__.do aie 12: —|——- == kmh i 
ae ee ee je nee Neds 3 f an Caan phase. Pee ee Hilly....) 12-80 |___do...|.--do_.-..)...do...) 0-8 |---do._.-- __-dow.- ‘Vary fine | bes 
Emory siit loam. Soiis of the relatively ge ntly Gently ; 25 |..-do do ; IM How c Reg lee —| ete, | | | osandy | 
i | sloping ecolluvial slopes. . sloping} fi ~ 5 ae “Mellow | 14 (Reddish Firm but [Silty clay | 1 ! i | clay” 
i : i : : i brown or friable. | loam, Hy } ' \ ' ' | | loam: 
i yellowish | j | bedrock 
“Sik eae Ib Jaen ao 2 fi eee ee brown, | i : at 20 
sloping phase. W) Acs OR eet ean acne Rolli bog See ae cae i _ oe [ease Oe (pies =a | cae i : ach 
; eo ‘6 hilly. / 15 j---do.. |...do..-.2y..-do._f 14 |. dow. _. Lo sdO mick ae eee Hilly phase...) Mgl |._.._ de. 2.222222 -------- ae 12-30 aon |— y Beane 
Etowah silt} a renlcr = | | i eae BOs eel soe ede 8 |---do....- |...do..-../Very fine | 5 
7 siltloam. Et Undulating to sloping soils of Gently | 2-5 |..-do do | i i ‘ . | | i sandy 
i 1 the terraces. unite hep Ee er: ..-do...|0-10 [Yellowish {|Firm but [Silty clay 1 Ho a F i loam. 
7 I latin brown. perme- loam to plier silt Os |Imperfectly drained soils of|Noarly |----- Slow Grayish 
Full re sher Saat Aaa Bae inet ——- Bs, 2 able. silty clay. oam. the first bottoms or depres jeeek ve --8 sie en is Mellow .j 16 |Mottled _.-do_.___!Silt loam 2 
L eae cherty Fru [Soils of the undulating and/Sloping 5-12 |---do.../Yellowish [Fi ; i tirm b gery BR OE, pas aw ies 
clay joam: rolling uplands; derived from! or Beye ple rey iT irm____ Most Yellowish [Firm but Cherty 4 like m= j | brown, i clay 
Severely cherty or siliceous limestone. | rolling i ! ‘ of ; red or friable , fine i | and loam 
eroded phase. | : i we | | | sur- | light red. | and mod- : sandy re pe i yellow. , 
‘ i | | | face ; erately clay. ! ae fine sandy ; Pf [Loo iL. E  enoniert dee wate Nearl ein a iB a jae ols ra 
i | | | soil | compact. | oam. ee | -+-[---do...|Brownish j_....._- 16 |---do...-- Firm but Sandy 3 
i | re- Z| pray. a 
' ! i H vedi i | moder- | clay 
| | i ; poh | | : : ! ately loam or 
BEA | i i friable. sandy 
TO" a _ i I H lay. 
oe See eli sion. Pope fine sandy | Po |Well-drained soils of ee ( ———|———} R 
Sev : Es : eneeihe eee Phe soils of the first|Nearly {------- laueie a P ; - 
oo on Frh (Soils of the pele uplands; de-|Hitly __.1| 12-30 |..-do do Friable ok ie ; loam. | bottoms or depressions. Nea Free. __ yp ueke ee Friable._ S$ 'Brownish |!Friable__._/TFine 2 
y | s rived om orty ‘ a cei al rca eye See) Lenore! OOS S25 Sst 5 5 . “as v 
phase. i | : ee eee erent | | but yO mar i Oboe} 5 i gently light i \ i yellow, | : 
ae gre eS - ae Pease | | | firm. ori ! yellow bl i : ij sOBEO 
Fullerton cherty | Ft Soils of the undulating and/Rolling _| 5-12 oe aera : e = ating. i brown, | | | ; 
eee Folie uples derive irom olting | 5-12 |...do...|Brownish [Friable..[" 14 |.-do..-..|---do....-]-—-do....[ 3 [Roane sit loam-| Re) ----- done see 8 Nearly |-------[Moder- [Light aoe rae 
ceherty or silie oH : 15 acacia ca Cia at | CA tc RRR a ght _..do__. qs x 1s oe 
_ oot _ herty or siliceous limest one. aay. i lev el +5 ately brown or 2 erin pu ratonm) 2 
Vroded phase..! Ftr | do ae | F. - pe =i ra | gently ast | moderate brow ; | 7 
ase? Itr o¢. -._ do ___. oe ep Gate — Ne ate own. 
---[---flow.| 12 |. .do... | Brownish |..-do... 6 lo edoesss: her inj * cod I ; sloping. | yellowish | j brown | chert tn 
| ‘ Peay or : 328 j—-— : “ ae | i brown, | ‘ Bone 
; grayish | i i : Rolling stony RIT Stony : STREET aa ae so he Sea 3 
| ‘ ; Stony, rough, g 3 : . re - 
Seiad | ee een eae 1 See = yellow. | | i land (Talbott (pee: #h, or gullied tand/smooth 15 Very ! Grayish-brown silty clay loam over yellowish-red tough 4 
Eroded hilly Soils of the hilly uplands; de- lilly...) 12-30 doe) 2S . aa ~| | t soil material). ae slow. plastic silty clay; limestone outcrops occupy up to 50 
phase. ! riv ved from cherty limestone. i | a A rae RN j---do--.|0-12) |._do.__.- Sesdoy Aes. __.do...| 4 4 i ng. ' aleg las area; depth of soil to bedrock seldom exceeds 
a aaa per arees Se preted pes 3 ee i ip ones * Rfver ioe 
Hilly phase.__| Ftl do acer | 2 Rough gullied ae . s 
Weer OA Ria SS tetera + ..do___| 12-30 |...do...|Brownish |_._do 12 ~ S I Sloping |------- Oce I ‘ a ria 
| | : le Ox 2 2 |. do... _|.--do.__ 8 __d and: “uOplig curs Mm most y in areas of hadly croded F ‘ull C ' 4, 
| \ : H p-Bray to. | ere Limestone | to steep | ton, Decatur, and Talbott scils. enon. larksvilte e , Bol 5 
eet “= oo Je i bs 6 Fn St = = 2 | | Bray. | residuum, | i 
ru erton cherty | Fe [Soils of the Avichilating. andiUnd = = ey Pee er areas <2 1. fStop Hy ga 
‘ i ! Tudu- 2-12 |..do__.|Brownis : : ‘ re be 
silt loam. f | rolling uplands; derived from lating i oe Ereenkp }---do...) 120 |.-do____- Firm but |Cherty 3 shale and ReS |......do.-.-....- 8. eee d i Much of ~ ee cee 5 tenes ee 
Mohanty Orallieoousliniestane: toc ; Bray. ' | perme- silty clay sandstone ap ag Oa sein es res uch of it represents badly eroded NeMUGHOS SOILS ise Boo ow de ee 15 
| | rolling. | I ' : | able. IGam or residuum, 
i i : i heart: ee , . aa 
ae f | cherty Roush c=! oh o ae, 
: a eines ie oe - " 7 2S oe ater ' silty clay. oug. stony ReM |... Fis eee ee eee ee y 30-6 es mem en eee) eae 
Eroded phase | Fer |.._... a6 % arr i= : Bite oh 3, al lund: | -----iSteep___| « i) Consists of numerous sandstone outcrops and Muski 
Haase siseegce aa ROlling so oh he -lo...[Brownish [__.do__.] 4-7 |. do-._.. Hicmhate |otde.. lh 8 Muskingum sandy loam soil material. y Auskigeum stony fine 
i | ees | moder- | eae i soil material. 1 
t ately { iors ae ane rers CS 
eR Giec Vee ae |. | scl eS triable. Falbort ak Stoep...| 30-60 | Numerous limestone outcrops; soil material covers 2 ok eee 
EB ed billy 3 Ie oils of the vill u lnlands: de-j Hilly 12.30 | Medi reer = . aterial. ts coef * * estone outcrops; soil material covers 25 to 75 péteent 5 
phase. rived from cherty limestone. _ a8 lp edium |. -do...-.[...do__. 6 |..-do_....|--.do--.~- _.-do.._.i 4 Sane [ee ! Chee en telnet and Colbert soils; some resembles 
Mroded steep Soils of the siee, lands: de-|Stce, ang Zar : race Sesiceasat Sandstone out- | 5 eee a sac x _ 
» sieep uplands: de-|Stcep___) 30 60 do { 7 | ay 2 . -|St Cc Se ; 
phase pike fo Taerty linedtonerd =] 09! ---do.._}.--do..__- = SOME 5 |..-do_. = erop. eep to hiefly sandstone outerops and f 
Bad A tee MSN ae Pel pTayeudrontcherty limestone. | O_.---|---do____- ---do....] 5 precipi- of Muskingum stony Ane and fragments with thin accumulations 5 
Hilly phase Soils of the hilt Terr er os ee x |. — Pri gese (eecaee or apc a One: 
3 ase___ ly uplands; de-;Hiily_ po-p5 | ood mish | : pare Pt a 2 i ef 
' | rived from cherty limestone. | ~ ae ae ---do._-} 10) }_._do.... Firm but |Cherty | 4 Sequatchie fine | Se Undulating to sloping soils of|Gently 5 (Free Light (ae : a 
i ! “oe perme: silty clay sandy loam. the terraces. indus ee Tarowi oe Priable..| 10 ore Firm but Sandy 2 
aeaeeneniee fae — = UO scythe able. loam. | ‘ TOWR. friable. el 
Steep phase _.| Fez Soils of the steep uplands: _de-/Steep | 30. AG... "a eT a ee — | pene light ish ie or 
eas faeces od eutelaOe one-2. = BOR, 4 e % im YeuLOwls. 
a = rived from che rty iimestone. | 22 MOssec, [ne cdOssede hae 5 dulating. ures aay 
Fullerton cherty | Fnh [Soils of the hilly Ae ot uae ae Saas panies Sequoia yhaly Se a Onn eee - a? 
Ly uplands: de Tl Do sddie ; ‘ ' =~ ‘ shaly Sco |Soils of the undulating and 5-1: : - 
silty clay loam: rived from cherty limestone. | y._._| 12-80 |.--do___/Reddish Firm, Most |_._do____- “irm but = |__-do__ 4 silty clay loam, rolling uplands; deriv ea from ROE S| oe spe Yellowish |Moder- |Sur- [Splotched |Moderately(Silty clay.) 4 
Severely i | yellow. cloddy | of friable. Px severely eroded interbedded limestone and OIRON:, SDROWN: ately | face | or mot- | tough. . : 
eroded hilly when sur- phase. shale. | tough. | soil { tled yel- 
phase. i tilled. face i large-| lowish 
| ; soil | j ly red, 
; i | wash- : i lost yellow, 
| | ! | ae ' ! | by and gray. | 
eRe =o e ay. ero- 
Severely Fnd_ [Soils of the steep uplands; de-/S Bre : sion 
we 8; de-ISteep___| 30- a z ct a, Ua ; 
eroded steep rived from cherty limestone. Pp oat yee ---do-.... ---do___)Sur-  |..-do.-._./Firm but = |....do_- 5 Sequoia silty Sar fll. (3 {see Neots ec See eee d 5~12 d . a i o 
phase. hes face perme- sa clay loam: ---do...j 5-12 |_..do..-jLight | jFriable .| 5-8 Light _..do__. do 3 
Rea | ie able. Eroded phase. yellowist reddish pi asia [ais 
| i arge- low. 
ly to yellow 
lost ; moderate } | 
by yellowish : 
H ero- seu brown. } 
Tat oot oy Se ee on ee eA sion. Eroded undu- } Ssu do = Fr | 
Fullerton fitie FI Soils of the undulatin a é is ease -———— H lating phase. (iE StS Undu- 5 |...do_..|---do.---- Moder- | 5-8 it 
’ g and|Undu- 2-12 [Free ae é : ! phase. ---do.-..- ---do...-- ---do_...] 2 
sandy loam. rolling uplands; derived from} lating a ee vey, 10 |...do__.__/Friable but/Fine 2 lating. ately 
cherty or siliccous limestone. | to | aie ‘ rs firm and | sandy Talbott silt T, inable: 
i rolling. ‘ moder- clay. ott silty er |Soils of the undulating and 5-12 » ICpaet, Zi 7 at ete a 
B | i | ately come | clay Idan: rolling uplaiide: derived from Rolling -} 5-1 ener Gras ish | Moder- 8 |Yellowish |Sticky, scedowtce| 08 
; Tac when} Rroded phase. relatively pure limestone. . orOwn: ee red. plastic. | 
oe a Fs _ eee i } dry. | 
Eroded phase.| Fir j..-_-- do... Rolli ae Sate eS a when | 1 i 
wereeee Rolling -| 5-12 |._.do__. aes Friable .| 5) [.-.do._.-_|.-.do..-_.}.--do.__-| 2 ae 
ar 
grayish i when 
cent Zap ye, | yellow. i dry. | 
Eroded hilly | Fit — |Soils of the hilly uplands, de-|Hill 9-30 | ; : a Eroded hilly | Tet |Soils of th — | 
3 i y -__| 12-30 |... i oils of the hilly uplands; de-}Hilly__ 12-3 , ! - _ 
Blade: rived from cherty limestone, do.__|...do__... ---do...|0-12 |---do 1 2 $00.2 2<" .-.do....f 3 phase. rived from relatively pure pecans 30 ae ---do..... ~--do_.. 6 |.-.do...__}.-_do__._- _..do....| 4 
ee a 7 limestone. 2 
Hilly phase...| PA |------ do... 0s -e este e sees _..do-..| 12-80 |...do.._|Brownish aa oe “a : = ; ene 
---do_-.| 12 |_--do__... -. do... __.do...-| 3 z 
| gray to Eroded undu- | Teu_ [Soi i 
{ ° : oils of the undulating andj/Undu- 5 |S - 
oe ocean etc | oa i | gray. lating phase. rolling uplands, derived from] lating Oh PLOW Ala eee Oede prerie 10 |..-do._... IPlastie....}...do-.-.} 2 
Severely | Fh j.----- dOGsedesaes tetas! _ oW ae = - F relatively pure limestone. ; ‘ 
eroded hilly -do...| 12-80 |. do.../Yellowish Pim, Sur |. .-do.___- dOnt halos 2a) nee 3 ae aoa friable. 
phase. ! i ia oder- | tace : BEVeLEIy. 5 ch Soils of the hilly uplands; de-|Hill. 2. A : Se ee —| 
ately | soil eroded hilly rived - frond ‘belatively* pure illy..__| 12-30 }...do... eo win Plastic [Most |..-do.__.. Sticky, .-do....| 5 
ae lees | phase. limestone. rem: when of plastic. 
pact. ly wet. orig- i 
lost l inal . 
{ by : | i sur- | H 
ae ero- 1 face { 
Undulating Fin [Soils of the undulatin ae ; = i: sion. soil 
: 7 ating and|Undu- De ine : 5 | -| 
phase. rolling uplands; derived from| lating. wo ie PARC 8 1 bene ce ee paedoz sal 2 | = 
cherty or siliceous limestone. fray . T. lor ve fi T — 
7 ; yler very fine Vv Poorly drained il: £ sly 7 +} a 
Full iv ined soils of thelNearl On . x P 
ee aut Fer )------ does 225 tepeten see Undu- 2-12 |_._do_._|Brownish 4 : ne - sandy loam. first bottoms, depressions, or level te Be ee don pect Friable.-| 16 |Grayish Moderately|Very fine | 4 
; latin, i ---do_..j 5 f-_-do_.... Firm Siltloam | 2 terraces. ligh ' gray. yellow compact. | sand. 
Eroded phase & i gray or slightly ' y 
7 | to grayish but pee H silty de: ae clay. 
rolling. meable. clay wi i 
syle ng yellow. ian pressed. yellow, i 
ss Sra pa . ie siltyclay. gray, and | 
Hboded hilly Fst |Soils of the hilly uplands: de-[Hilly_._.| 12-25 do a in mcr eee ; Ww “s | brown, 
PASC. rived from cherty limestone. ae ea ei a tae Firm.-../5-10 |.--do__._- Firm but |...do-._ 3 aynesboro Wvr |Undulating to sloping soils of|Undu- 5 (Free Light : --—- 
- friable. e very fine sandy the terraces. lating an 1 : ---do.. 8 (Reddish  |Friable_.._|Sandy 2 
Hilly phase.__| Fsl 9 j-___2- dossae a 5 - s loam: : rownish | yellow to clay. 
SESE as poses! ---do_.. 25 |...do___|Brownish |_-.-do...} 10 |_._do._.__|Firm but do 3 Eroded phase. ck yallowieh , 
gray. i Se OMS ake red. 
% permeable. i b \ 
Greendale loam_| Gl Soils of th i a a _ rown. | 
- 3 e relatively gently/Gently 2-5 |Some. B i "ri oD i i i 
: eae L 2 - townish |Friable__| 1 is ‘ A - roded hill Wvb |Sloping and s slopi i . 5 
sloping colluvial slopes. Slbpine Had pais 0 Hrenmeh Firm but [Silty clay | 2 phase. s ope F ne sstronely: sloping| Hilly...) 12-80 |_..do.__|Brownish |._.do.._| 0-8 |Reddish __.do d 
fe ee yellow. friable. loam. ACERS pray. yellow. -do.....).--do-...) 4 
idea hia Eroded sloping) Wvk [Undulatin ing soils of Rolli 
: g to sloping soils of/Roll 2 
phase. the terraces, & olling .| 5-12 |..-do...|.-.do._.-- --do...} 4-6 |_-.do....-/..-do.-_.- _..do....} 2 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The 
Natural Resources Conservation Service (NRCS) is committed 
to making its information accessible to all of its customers and 
employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. 
For assistance with publications that include maps, graphs, or 
similar forms of information, you may also wish to contact our State 
or local office. You can locate the correct office and phone number 
at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis of 
race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or 
because all or a part of an individual’s income is derived from any 
public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA’s TARGET Center at (202) 
720-2600 (voice and TDD). To file a complaint of discrimination 
write to USDA, Director, Office of Civil Rights, 1400 Independence 
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 
795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal 
opportunity provider and employer. 


U.S. DEPARTMENT OF AGRICULTURE 
AGRICULTURAL RESEARCH ADMINISTRATION 
BUREAU OF PLANT INDUSTRY, SOILS,AND AGRICULTURAL ENGINEERING 
ROBERT M. SALTER, CHIEF 


DIVISION OF SOIL SURVEY, CHARLES E. KELLOGG, CHIEF 
MAP DRAPTING, J,.W. McKERICHER, IN CHARGE 


SOIL MAP 


GRAINGER COUNTY-ESTERN SHEET 
TENNESSEE 


TENNESSEE AGRICULTURAL EXPERIMENT STATION 
Cc. E. BREHM, DIRECTOR 
F. S. CHANCE, VICE DIRECTOR 
TENNESSEE VALLEY AUTHORITY 


T 2 800 000 FEET 


2 740 000 FEET 


17’30” 


Hancock ry, Po 
4° 000 
sT 
———+ 22’30° 
20° 
. DX 
¢ 
— \ . 
wy ee f 
7 *SAh 
tha 3 Gas 
a , ot 17'30" 


aa, 


| 


— 


LEGEND 


- SOILS OF THE HILLY UPLANDS 
a DERIVED FROM RELATIVELY PURE LIMESTONE 


oFtl Lt 
> OGix We 
\ Ye 


_ 


we 
. S- 


if 


1\\ = 


\. 


Dh bbb bgbed hyo 


ay SS 


‘ 


Colbert 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM HIGHLY ARGILLACEOUS LIMESTONE 


Decatur 
silty clay loam, 
eroded hilly phase 


ce 


Decatur 
silty clay loam, 
severely eroded 


Talbott 
silty clay loam, 
eroded hilly phase 


Ui) 


Talbott 
silty clay loam, 
severely eroded 
hilly phase 
CE 


SOILS OF THE HILLY, STEER AND VERY STEEP UPLANDS 
DERIVED FROM INTERBEDDED LIMESTONE AND SHALE 


severely eroded 
steep phase 


very steep phase 


SOILS OF THE RELATIVELY 
GENTLY SLOPING COLLUVIAL SLOPES 


Hayter 
Emory loam, 
silt loam eroded sloping 


Jefferson 


“ om Sf, / 
SG Colbert silty clay loam, Armuchee Armuchee 
- ll hij silt loam eroded rolling phase shaly silty clay loam, silt loam, 
Slt tilt Yi ——— : : severely eroded phase steep phase 
= TLV AUN Emory Hayter 
—~\\ = silt loam, stony loam, 
= SS gp eroded phase 
Af; . =\\\$ = = a 
~~ PX \ Armuchee 
ea Q\ shaly silty clay loam, Armuchee 
WY silt loam, 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM INTERBEDDED LIMESTONE AND SHALE 


stony fine sandy loam, 
eroded phase 


WELL-DRAINED SOILS 


Jefferson _ Bruno _ Pope 
SOILS OF THE UNDULATING AND ROLLING UPLANDS Sregesinle stony fine sandy loam, fine sandy loam fine sandy loam 


DERIWED FROM RELATIVELY PURE LIMESTOIE 


Decatur Dewey 
silty clay loam, 
eroded phase 


Sequoia Sequoia = == 
shaly silty clay loam, silty clay loam, Armuchee = OF THE FIRST BOTTOMS OR DEPRESSIONS 
severely eroded phase eroded phase Armuchee silty clay loam, 
silt loam eroded phase 
Greendale Jefferson Abernathy Huntington 
San | Asr loam, stony fine sandy loam, silt loam silt loam 


Sequoia 
silty clay loam, 
eroded undulating phase 


Armuchee 
silty clay loam, 
eroded steep phase 


sloping phase eroded sloping phase 


ity clay loam 


sloping phase 


—S 


ae 


Dwr SOILS OF THE UNDULATING AND ROLLING UPLANDS _ Greendale Bruno Rance 
DERIVED FROM ACID SHALE SOILS OF THE HILLY AND STEEP UPLANDS silty clay loam, Leadvale foamy: fine sand silt loam 


DERIVED FROM ACID SHALE 


sloping phase 


yp Decatur Dewey Te Montevallo Montevallo wr = 45 = 12’30” 
oe ag pan shaly silt loam, shaly silt loam, Montevallo Montevallo = = 
, 0 eroded rolling phase eroded undulating phase shaly silt loam, shaly silty clay loam, - 
undulating phase undulating phase [me | cee eroded hilly phase _— severely eroded phase 
De Leadvale 
. st “et 
sloping phase 
Montevallo IMPERFECTLY DRAINED SOILS 
_ Decatur __ Talbott shaly silty clay loam, OF THE FIRST BOTTOMS OR DEPRESSIONS 
silty clay loam, silty clay loam severely eroded rolling phase 
severely eroded phase eroded phase 1 
Lindside Ooltewah 
Ter silt loam silt loam 
S}OILS OF THE HILLY AND STEEP UPLANDS 
DERIVE(D FROM INTERBEDDED SANDSTONE AND SHALE | Os | 
,, Lalbott Muskingum SMILS OF THE STEEPER COLLUVIAL SLOPES 
ay -~ a A Hector stony fine sandy loam, 
eroged undulating phase stony fine sandy loam hilly phase Hayter Hayter 
SS 7 S39 stony loam, stony loam, Phil 
Tcu SOILS OF THE HILLY UPLANDS a eroded hill phase fine canes loam 
DERIVED FROM CHERTY LIMESTONE Saale ; 
Clarksville 
cherty clay loam, yates Lehew 
severely eroded cherty fine sandy loam, rs d Hayter 
A : stony very fine Muskingum ayte 
rally phese sie saeeaa sandy loam very fine sandy loam suey lens racks Ml 
Cih = eroded steep phase steep phase 
SOILS OF THE UNDULATING AND ROLLING UPLANDS == SS re 5 
DERIVED FROM CHERTY OR SILICEOUS LIMESTONE POORLY DRAINED SOILS 
Clarksville Fullerton Lehew | ; F THE FIRST BOTTOMS, DEPRESSIONS, OR TERRA 
Bolton Fullerton cherty fine sandy loam, _cherty silt loam, stony very fine Muskingum Oo OMS, 0 CES 
loam cherty fine sandy loam eroded hilly phase — eroded hilly phase sandy loam, very fine sandy loam, Hayter 
eroded hilly phase eroded phase stony loam, Atkins Melvin 
| a | ,Ckt Fet —S = steep phase fine sandy loam silt loam 
CONVENTIONAL SIGNS aes [| 
CULTURE RELIEF asi Fullerton Clarksville Fullerton Muskingum 
(Printed in Black) (Printed in br blac! oam, cherty fine sandy loam, cherty fine sandy loam, _cherty silt loam, ‘ : 
eee ree Ea See EAE RE. Re eroded phase eroded phase hilly phase hilly phase Muskingum very fine sandy loam, 
> stony fine sandy loam eroded hilly phase Guthrie Tyler 
[| Cki Fel = = silt loam very fine sandy loam 
< SO Dol = 
: Contours Prominent Hils Fullerton UNDUATING TO SLOPING SOILS OF THE TERRACES 
: Le : Depression contours Mountain Peak Bolton Clarksville cherty silty clay loam, Holston 
os Village, Lig we ee my = loam, Fullerton cherty silt loam, severely eroded aie ee ei ecmmaens ety tne gant feat 
leven. Ligtiowse Foot” ee eroded rolling phase cherty silt loam eroded hilly phase hilly phase filly. phan D slit loam eroded sloping phase 
ey, Sao “Slo [iad ss fs “a Hm 
ts % Sand dunes Mine dumps , : 
/ a pM ROAD A, STONY, ROUGH OR GULLIED LAND TYPES 
Secondary roads Railroads | . 
and Trails Steam and Electric Pe iatp npr rT Bolton Fullerton Clarksville peslicba Cumberland 
inted in blue) silty clay loam, cherty silt loam, cherty silt loam, fine sandy loam, silty clay loam, Sequatchie Hilly stony land Rough gullied land 
tne severely eroded phase eroded phase hilly phase eroded hilly phase eroded sloping phase ine sandy loam (Colbert soil material) (limestone residuum) 
R.R. crossings, Tunnel —_ SOILS OF THE STEEP UPLANDS 
STATE Streams, Springs a Lakes, Ponds, DERIVED FROM CHERTY LIMESTONE 
= saensinocitnntine: Sel gtememcciia ibaa Clarksville Fn taille fine etter Bolton wlatesvill eecadaacs Rested quad ne 36°10" 
ee = cherty fine sandy loam, Fullerton ine sandy loam, ine sandy loam, oam, cherty silt loam, | ‘ ' 
Ford, Dam Boundary lines i eroded phase fine sandy loam eroded hilly phase hilly phase eroded steep phase steep phase Bare weny The sare loom Talbott Sh enatertal) (sha pontoon aaa 
Sawmill, Windmill ———* 
Le | Unsurveyed and Water pipe lines, an Ctt Ffl 
ache Intermittent streams Ditches, 6 
[eem.} Fi ere: 
School, Church : Fullerton Fullerton 
eet Ce ae Fullerton cherty clay loam, fine sandy loam, Bolton Fullerton Waynesboro 
Creamery, Cemeteries E Z —— Clarksville fine sandy loam, severely eroded severely eroded loam, cherty silt loam, Holston very fine sandy loam Rough stony land 
rr Swamp Subm ash cherty silt loam eroded phase hilly phase hilly phase steep phase eroded steep phase very fine sandy loam eroded sloping phase Limestone outcrop (Muskingum soil material) 
4 Salt marshes Tidal flay — , 
seats avy? ; Cc Frh Fth 
SINK HOLES AND DEPRESSIONS 5 - D = The above signs are in 
2 Triangulation station U.S. township and current woe on the 
* Easy to cultivate across Boundary monument Section lines a + 
ee . Oil or Gas wells Recovered corners ew pabent tgp Scr tgaeg P Bolton 
<> © Difficult to cultivate across . poke ‘ —- Fullerton Fullerton silty clay loam, Fullerton 
Sf e ie : ine sandy loam, ine sandy !oam, cherty fine sandy loam, silt loam, severely eroded herty silt loam, Rolling stony land Rough stony land 
fy Containing water most or all of the tinme ca e. eroded phase undulating phase eroded hilly phase eroded hilly phase wines phase : cinea atione (Talbott soil material) (Talbott soil material) 
i ee . 
Lf, 
iffy ee ee Forest fire station Transmission line [om | [| i SLOPING AND STRONGLY SLOPING | en | | at 
({ f/f, $= Moderate sheet erosion Pyro Setersor Oil or Gas pipe line aaa. SOILS OF THE TERRACES 
| uoor as 
ier 23 Ht // SS. Severe sheet erosion ; Fullerton 
HJ \\(f ign S Fullerton Fullerton Fullerton Clarksville cherty silty clay loam, Waynesboro 
G Moderate gully erosion 4 6; cherty clay loam, silt loam, silt loam, cherty silt loam, severely eroded very fine sandy loam, 
: 3 severely eroded phase eroded phase hilly phase eroded steep phase steep phase eroded hill phase Sandstone outcrop 
GG Severe gully erosion : 
Mi Soil bo ies, 
en _ aie Hck outeroy Sion : Gravelly and | ss [ a | [re] [we 
‘ Gully Made land Cherty areas 
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nae awe Tioek Polyconic projection, 1927 North American datum. 
Area inspected by J. W. Moon, Principal Soil Scientist. Bare rea tae T.V.A. and U.S.G.S. Topographic Maps. 
Soils surveyed by E. H. Hubbard, in charge, Seale = 10000 foot grid based upon Tennessee system of plane coordinates. 
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CONVENTIONAL 
SIGNS 


CULTURE 
(Printed in Black) 


SOSSE= tA) 
City or Valege, Roads, Buildings 
Wharves, Jetties, Breakwater, 
Levee, Lighthouse, Fort 


Railroads 
Steam and Electric 


al 


Nin 


School, Church 
Creamery, Cemeteries 


Aa e 
4,6 


Tri lation station U.S. township and 
Boundary monument Section lines 
Oil or Gas wells Recovered corners 


Forest fire station Transmission line 
Airway beacon Oil or Gas pipe line 
Oil or Gas tanks 


Mine or Quarry Soil boundaries, 
Rock outcrop Sens Gravelly and 
Made land herty areas 


RELIEF 
(Printed in brown or black) 


Prominent Hills 
Mountain Pe: 


Sand, Wash, and Bluff, Escarpment, 
Sand dunes Mine dumps 


DRAINAGE 
(Printed in blue) 


7/5 % 


Streams, Springs, Lakes, Ponds, 
Wells, Flowing wells Intermittent lakes 


Unsurveyed and Water pipe lines, Cana 
se cs hs ah 


‘Es 2a) 


Swamp Submerged marsh 
Salt marshes Tidal flats 


The above signs are in 
current use on the sou 
maps. Variations from 
this usage appear in some 
maps of earlier dates. 


SINK HOLES AND DEPRESSIONS 
€33 © Easy to cultivate across 
fmt © Difficult to cultivate across 
* Containing water most or all of the til 


ACCELERATED EROSION 
Moderate sheet erosion 

Severe sheet erosion 

Moderate gully erosion 

Severe gully erosion 

Moderate sheet and gully erosion 
Gully 


feb o bo 
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Area inspected by J. W. Moon, Principal Soil Scientist. 
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Soils surveyed by E. H. Hubbard, in charge, 


B. L. Matzek,and Clifton Jenkins, Tennessee 
Agricultural Experiment Station. , 
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STONY, ROUGH OR GULLIED LAND TYPES 


Hilly stony land Rough gullied land 
(Colbert soil material) (limestone residuum) 


Rough gullied land 
Hilly stony land (shale and sandstone 
(Talbott soil material) residuum) 


Rough stony land 
Limestone outcrop (Muskingum soil material) 


Rolling stony land Rough stony land 
(Talbott soil material) (Talbott soil material) 


Sandstone outcrop 


1 
Seale s7500 


LEGEND 


WELL-DRAINED SOILS 
OF THE FIRST BOTTOMS OR DEPRESSIONS 


Abernathy Huntington 
silt loam silt loam~ 


_ Bruno Pope 
fine sandy loam fine sandy loam 


Bruno Roane 
loamy fine sand silt loam 


IMPERFECTLY DRAINED SOILS 
OF THE FIRST BOTTOMS OR DEPRESSIONS 


Lindside Ooltewab 
silt loam silt loam 
Philo 


fine sandy loam 


POORLY DRAINED SOILS 
OF THE FIRST BOTTOMS, DEPRESSIONS, OR TERRACSES 


Atkins Melvin 
fine sandy loam silt loam 
Guthrie Tyler 
silt loam very fine sandy loam 


SOILS OF THE STEEPER-COLLUVIAL SLOPES 


Hayter Hayter 
stony loam, stony loam, 
eroded hill phase hill phase 
Hayter 
Hayter stony loam, 
stony loam, severely eroded 


eroded steep phase 


Hayter 
stony loam, 
steep phase 


UNDULATING TO SLOPING SOILS OF THE TERRACES 


Holston 
Cumberland very fine sandy loam, 
silt loam eroded sloping phase 


Cumberland 
silty clay loam, Sequatchie 
eroded sloping phase fine sandy loam 


Waynesboro 
Etowah very fine sandy loam, 
It loam eroded phase 


Waynesboro 
Holston very fine sandy loam, 
very fine sandy loam _eroded sloping phase 


SLOPING AND STRONGLY SLOPING 
SOILS OF THE TERRACES 


Waynesboro 
very fine sandy loam, 
eroded hill phase 


SOILS OF THE RELATIVELY 
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GENTLY SLOPING COLLUVIAL SLOPES ¥ 
Hayter 
Emory loam, 


silt loam 


Emory 
silt loam, 
sloping phase 


loam 


Greendale 
loam, 
sloping phase 


Greendale 
silty clay loam 


Greendale 
silty clay loam, 
sloping phase 


2 730 000 FEET 


eroded sloping phase a 


Hayter 
stony loam, 
eroded phase 
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SOILS OF. THE UNDULATING AND ROLLING UPLA 
DERIVED FROM RELATIVELY PURE LIMESTONE -® 


_ Decatur Dewey 
silty clay loam, silty clay loam, 
eroded phase eroded phase 
_ Decatur Dewey 
silty clay loam, silty clay loam, 
eroded eroded 
undulating phase undulating phase 
_ Decatur Talbott 
silty clay loam, silty clay loam, 
severely eroded phase eroded phase 
[= | 


Talbott 
silty clay loam, 
eroded undulating phase 


Tcu 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM CHERTY OR SILICEOUS LIMESTONE 


Fullerton 


Bolton Fullerton 
loam, cherty fine sandy loam, 
eroded phase 


Bolton 
loam, Fullerton 
eroded rolling phase _—cherty silt loam 


_ Bolton Fullerton 
silty clay loam, cherty silt loam, 
severely eroded phase eroded phase 


Clarksville 
cherty’fine sandy loam, Fullerton 
eroded phase fine sandy loam 


Fullerton 
Clarksville fine sandy loam 


cherty silt loan eroded phase 


Clarksville Fullerton 
fine sandy loam, fine sandy loam, 
eroded phase undulating phase 
ees ? Fin | 
, \ 7] ite 2 | 


Fullerton Fullerton 
cherty clay loam, silt loam, 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM HIGHLY ARGILLACEOUS LIMESTONE 


Colbert 
Colbert silty clay loam, 
silt loam eroded rolling phase 


eS Cte 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM INTERBEDDED LIMESTONE AND SHALE 


Sequoia Séquoia 
Shaly silty clay Iléam, silty clay loam, 
severely eroded phase eroded phase 


\N 
\ ~ 


SSS 


Sequoia 


SOILS OF THE UNDULATING AND ROLLING UPLANDS 
DERIVED FROM ACID SHALE 


Montevallo Montevallo 
shaly silt loam, shaly silt loam, 
eroded rolling phase eroded undulating phase 


Montevallo 
shaly silty clay loam, 
severely eroded rolling phase 


SOILS OF THE HILLY UPLANDS 
DERIVED FROM CHERTY LIMESTONE 


Clarksville 
cherty clay loam, Fullerton 
severely eroded cherty fine sandy loam, 
hilly phase hilly phase 


Clarksville Fullerton 
cherty fine sandy loam, _cherty silt loam, 
eroded hilly phase eroded hilly phase 


Clarksville Fullerton 
cherty fine sandy loam, _cherty silt loam, 
hilly phase hilly phase 
CkI Fel 
Fullerton 
Clarksville cherty silty clay loam, 
cherty silt loam, severely eroded 
eroded hilly phase hilly phase 
Clarksville Fullerton 
cherty silt loam, fine sandy loam, 
hilly phase eroded hilly phase 
Le | 
_ Clarksville Fullerton 
fine sandy loam, fine sandy loam, 
eroded hilly phase hilly phase 
Fullerton Fullerton 
cherty clay loam, fine sandy loam, 
severely eroded severely eroded 
hilly phase hilly phase 
Fullerton Fullerton 
cherty fine sandy loam, silt loam, 


eroded hilly phase eroded hilly phase 


Fullerton 
silt loam, 
hilly phase 


Fsl 


SOILS OF THE HILLY UPLANDS 
DERIVED FROM RELATIVELY PURE LIMESTONE 


Decatur Talbott 
silty silty clay loam, 
eroded hill ii 


Decatur Talbott 
silty clay loam, silty clay loam, 
severely eroded severely eroded 


hilly phase hilly phase 
1 Y g | 


SOILS OF THE HILLY, STEEP AND VERY STEEP UPLANDS 
DERIVED FROM INTERBEDDED LIMESTONE AND SHALE 


Armuchee Armuchee 
shaly silty clay loam, silt loam, 
severely eroded phase steep phase 


Armuchee 
shaly silty clay loam, Armuchee 
severely eroded silt loam, 
steep phase very steep phase 


Armuchee 
Armucnee silty clay loam, 
silt loam eroded phase 


Armuchee 
silty clay loam, 
eroded steep phase 


SOILS OF THE HILLY AND STEEP UPLANDS 
DERIVED FROM ACID SHALE 


Montevallo Montevallo 
shaly silt loam, shaly silty clay loam, 
eroded hilly phase severely eroded phase 


| m | [ me | Mio | 


SOILS OF THE HILLY AND STEEP UPLANDS 
DERIVED FROM INTERBEDDED SANDSTONE AND SHALE 


Muskingum 
Hector stony fine sandy loam, 
stony fine sandy loam hilly phase 
Lehew . 
stony very fine Muskingum 
sandy loam very fine sandy loam 
| m | 
Lehew 
stony very fine Muskingum 
sandy loam, very fine sandy loam, 
eroded hilly phase eroded phase 
Muskingum 
Muskingum very fine sandy loam, 


stony fine sandy loam __ eroded hilly phase 


|» | | ve “a 


Muskingum 
very fine sandy loam, 
hilly phase 


SOILS OF THE STEEP UPLANDS 
DERIVED FROM CHERTY LIMESTONE 


26°0730" 
Jefferson Bolton Clarksville 
stony fine sandy loam, loam, cherty silt loam, 
eroded phase eroded steep phase 
Jefferson Bolton Fullerton 
stony fine sandy loam, loam, cherty silt loam, 
eroded sloping phase steep phase eroded steep phase 
Bolton 
Jefferson silty clay loam, Fullerton 
stony fine sandy loam, severely eroded cherty silt loam, 
sloping phase steep phase steep phase 
Fullerton 
Clarksville cherty ‘silty clay loam, 
Leadvale cherty silt loam, severely eroded 
silt loam eroded steep phase steep phase 
Leadvale 
silt loam, 
sloping phase 
1630 COO 


Polyconic projection, 1927 North American datum. 

Base map from T.V.A. and U.S.G.S. Topographic Maps. 

10000 foot grid based upon Tennessee system of plane coordinates. 
Surveyed in 1939-40. Series 1940. 


